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(57) Abstract: A compound of formula (I) or a salt, ester, amide
or prodrug thereof;, where X is O, or S, S(O), S(0), or NR®
where R¢ is hydrogen of Cy.salkyl; RS is an optionally substitited
6-membered aromatic ring containing at least one nitrogen atom,
and R' R%, R? R? are independently selected from halogeno,
cyano, nitro, Cj;alkylsulphanyl, -N(OH)R?-(wherein R’ is
hydrogen, or Cy.;alkyl), or R®X!-(wherein X'represents a direct
bond, -O-, -CH,-, -OC(0O), -C(O)-, -S-, -SO-, -80,-, -NR*C(0)-,
-C(O)NR!-, -SO;NR2., -NRBSO,- or NR"-(wherein R'®, R,
R'Z, RY and R each independently represents hydrogen, C,.;alkyl
or Cy.;alkoxyCa salkyl), and R? is hydrogen, optionally substituted
hydrocarbyl, optionally sabstituted heterocycly! or oplior_lally
substituted alkoxy; provided that at least one of R? or R? is other
than hydrogen. These compounds inhibit aurora 2 kinase and are

useful in the preparation of medlcamcnts for the treatment of proliferative disease such as cancer.
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THERAPEUTIC QUINAZOLINE DERIVATIVES .

The present invention relates to certain quinazoline derivatives for use in the
treatment of certain diseases in particular-to proliferative disease such as cancer and in

the preparation of medicaments for use in the treatment of proliferative disease, to novel

- quinazoline compounds and to processes for their preparation, as well as pharmaceutical

compositions containing them as active ingredient.

Cancer (and other hyperproliferative diéease_) is characterised by uncoptrolled

cellular proliferation. This loss of the normal regulation of cell proliferation often

appears to occur as the result of genetic damage to cellular pathways that control
progress through the cell cycle. '

In eukaryotes, the cell cycle is largely controlled by an ordered cascade of protein

phosphorylation. Several families of protein kinases that play critical roles in this

cascade have now been identified. The activity of many of these kinases is increased in

human tumours when compared to normal tissue. This can occur by either increased.

levels of expression of the prdtein (as a result of gene amplification for example), or by

changes in expression of co activators or inhibitory proteins.
The first identiﬁe‘d, and most widely studied of these cell cycle regulators have

been the cyclin dependent kinases (or CDKs). Activity of specific CDKs at specific

* times is essential for both initiation and coordinated progress through the cell cycle For

example, the CDK4 protein dppears to control entry into the cell cycle (fhe GO0-G1-S
transition) by phosphorylating the retinoblastoma gené product pRb. This stimulates the

release of the transcription factor E2F from pRb, which then acts to increase the

“transcription of genes neées§ary for entry into S phase . The catalytic activity of CDK4 is

stimulated by binding to a partner protein, Cyclin D. One of the first demonstrations of a
direct link between cancer and the cell cycle was made with the observation that the
Cyclin DI gene was amplified and cyclin D protein levels increased (andvhencé the
activity of CDK4 increased) in many human tumours (Reviewed in Shérf, 1996, Séience
274:1672-1677; Pines, 1995, Seminars in Cancer Biology 6: 63-72). C_)thef studies
(Loda et al., 1997, Nature Medicine 3(2): 231-234; Genima et al., 1996, International
Journal of Cancer 68(5): 605-11; Elledge et al. 1996, Trends iﬁ Cell Biology 6; 388-392)
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have shown that negative regulators of CDK function are frequently down regulated or

deleted in human tumours again leading to inapp_ropriaté activation of these kinases.
More recently, protein kinases that are structurally distinct from the CDK fdmi!y
have been identified which play critical roles in regulating the cell cycle and which also
appear to be important in oncogenesis. These include the newly identified human
homologues of the Drosophila aurora and S. cerevisiae Ipll proteins. Drosophila aurora
and S cerevisiaé Ipl1, which are highly homologous at the amino acid sequence level,

encode serine/threonine protein kinases. Both aurora and Ipll are known to be involved

in controllmg the transition from the G2 phase of the cell cycle through mitosis,

centrosome function, formation of a mitotic spindle and proper chromosome separation /

segregation into daughter cells. The two human homologues of these genes, termed . 4
auroral and aurora2, encode cell cycle regulated protein kinases. These show a peak of '
expression and kinase activity at the G2/M boundary (aurora2) and in mitosis itself
(auroral). Several observations implicate the involvement of human aurora protei_ris ,
and partiéularly aurora? in cancer. The aurora2 gene maps to chromosome 20ql3, a

region that is frequently amplified in human tumours including both breast and colon

‘tumours. Aurora2 may be the major target gene of this amplicon, since aurora2 DNA is

. amplified and aurora2 mRNA overéxpressed in greater than 50% of primary human

colorectal cancers. In these tumours aurora2 protein levels appear greatly elevated

compared to adjacent normal tissue. In addition, transfection of rodent fibroblasts with

- human aurora2 leads to transformation, conferring the ability to grow in soft agar and

form tumours in nude mice (Bischoff et al., 1998, The EMBO Journal. 17(11):
3052-3065). Other work (Zhou et al., 1998, Nature Genetics. 20(2): 189-93) has shown
that artificial overexpression of aurora2 leads to an increase in centrosome number and
an increase in aneuploidy. ‘
Importantly, it has also been demonstrated that abrogation of aurora2 expressmn
and functlon by antisense oligonucleotide treatment of human tumour cell lines (WO
97/22702 and WO 99/37788) leads to cell cycle arrest in the G2 phase of the cell cycle
and exerts an antiproliferative effect in these tumour cell lines. This indicates th‘dt ,

inhibition of the function of aurora2 will have an antiproliferative effect that may be

- useful in the treatment of human tumours and other hyperproliferative diseases.
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A number of quinazoline derivatives have been proposed hitherto for use in the

inhibition of various kinases. Examples of such propdsals are included in WO
92/20642 and EP-B-584222 which relates to bicyclic compounds which inhibit »
epidermal growth factor (EGF) and platelet-derived growth factor (PDGF) receptor
tyrosine kinase, WO 95/15758 which describes the use of bis ring syst’ehqs for the

“selective inhibition of CSF-1R tyrosine kinase activity, and WO 99/09016, WO

97/03069.and UsS 570158 which descnbe the use of certain qumazolme compounds as
tyrosme kmase inhibitors in other contexts.

The applicants have found a series of compounds which inhibit the effect of the |
aurora?2 kinase and which are thus of use in the treatment of prollferatwe disease such as
cancer, in particular in such diseases such as colorectal or breast cancer where aurora 2
kinase is known to be acuve

The present invention provides a compound of formula (I)

/R5
X .

D

or a salt, ester, amide or prodrug thereof; ,

where X is O, or S, S(0), S(O); or NR® where R® is hydrogen or Cj.salkyl;

R’isan optionally substituted 6-membered aromatic ring coﬁtaining at least one nitrogen
ato.m, and . V

R',R%, R?, R* are independently selected from halogeno cyano, nitro,

Ci.salkylsulphanyl, -N(OH)R’- (wherein R is hydrogen, or C|,3alkyl) or R°x'. (wherem :
X! represents a direct bond, -O-, -CH;-, -OC(0)-, -C(O)-, -S-, —SO- -SO,-,

-NR'°C(O)-, -C(O)NR''-, -SO,NR'%, -NR">SO,- or -NR'"- (wherein R'°, R'!, R'2, R 3
and R' each independently represents hydrogen, C,.;alkyl, hydroxyC,.alkyl or
Ci.jalkoxyC, zalkyl), and R’ is hydrogen, optionally substituted hydrocar_byl, optionally
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4
substituted heterocyclyl or optionally substituted alkoxy; provided that at least one of R?

or R? is other than hydrogen.
In this specification the term ‘alkyl’ when used either alone or as a suffix

includes straight chained, branched structures. Unless otherwise stated, these groups

:may contain up to 10, preferably up to 6 and more preferably up to 4 carbon atoms.

Similarly the terms “alkenyl” and “alkynyl” refer to unsaturated strai.ght or branched

structures containing for example from 2 to 10, preferably from 2 to '6Acarbon atoms.
Cyclic moieties such as cycloalkyl, cycloalkenyl and cycloalkyny! are similar in nature
but have at least 3 carbon atoms. Terms such: as “alkoxy” comprise alkyl groups as is
understood in the art. .

The term “halo” includes fluoro, chloro, bromo and iodo. References to aryl
groups include aromatic carbocylic groups such as phenyl and naphthyl. The term

“heterocyclyl” includes aromatic or non-aromatic rings, for example containing from 4

© t0.20, suitably from 5 to 8 ring étoms, at least one of which is a heteroatom such as

oxygen, Sulphur or nitrogen. Examples of such groups include furyL thienyl, pyrrolyl,
pyrrolidinyl, ‘imidazolyl, triazolyl thiazolyl, tetrazolyl, oxazolyl, isoxazolyl, pyrazolyl,
pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl, qumolmyl lsoqumohnyl

qumoxalmyl benzothiazolyl, benzoxazolyl, ‘benzothienyl or benzofuryl Examples of

-.non-aromatic heterocyclyl groups include morpholmo piperidino, azendme

tetrahydrofuryl, tetrahydropyndyl In the case of bicyclic rings, these may comprise an - -

aromatic and non-aromatic portion.

“Heteroaryl” refers to those groups described above which have an aromatic

'character. The term “aralkyl” refers to aryl substituted alkyl groups such as benzyl.

Other expressions used in the specification include “hydrocarbyl” which refers to

any structure comprising carbon and hydrogen atoms. The moiety may be saturated or -

unsaturated. For example, these may be alkyl, alkenyl, alkynyl, aryl, aralkyl,

cyéloalkyl, cycloalkenyl or cycloalkynyl, or combinations thereof. A
Examples of such combinations are alkyl, alkenyl or alkynyl substituted with

aryl, ara]kyl,_cycloélkyl, cycloalkenyl or cycloalkynyl, or an aryl, heterocyclyl, alkoxy,

aralkyl., cycloalkyl, cycloalkenyl or cycloalkynyl substituted with alkyl, alkényl, alkynyl

or alkoxy, but others may be envisaged.
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In particular hydrocarbyl grdups include alkyl, alkenyl, alkynyl, aryl, aralkyl,
cycloalkyl, cycloalkenyl or cycloalkynyl.

The term “functional group” refers to reactive substituents such as nitro, cyano;
halo, oxo, =CR™R, C(0)sR"7, OR"", S(O),R”’, NR7*R", C(O)NR®R”®,
OC(O)NR"*R™, =NOR”’, -NR”’C(O)R™®, -NR""CONR”*R"’, -N=CR”*R”,
S(O)yNRva79 or -NR7’S(0O),R’® where R, R’ and R” are independently selected
from hydrogen, optionally substitﬁted hydrocarbyl, optionally substituted hetercyclyl or
optionally substituted alkoxy, or R’® and R” together form an optionally substituted ring
which optionally contains further heteroatoms such as oxygen, nitrogen, S, S(O) or
S(O)_Z? Whe;e X is an integer of 1 or 2, .y is 0 or an integer of 1;3. -

Suitable optional substituents for hydrocarbyl, heterocyclyl or alkoxy groups R’?,
R’ and R” as well as rings formed by R’® and R”° include halo, perhaloalkyl such as
trifluoromethyl, mercapto, thioalkyl, hydroxy, carboxy, alkoxy, heteroaryl,
heteroaryloxy, cycloalkyl, cjcl'oalkenyl, cycloalkynyl, alkenyloxy, alkynyloxy,
alkoxyalkoxy, aryloxy (where the aryl group niay be substituted by halo, nitro, or

hydroxy),. cyano, nitro, amino, mono- or di-alkyl amino, oximino or S(O)yR90 where y is

~ as defined above and R* is a hydrocarby! group such as alkyl.-

In particular, optional substituents for hydrocarbyl, hetercyclyl or alkoxy groups
R’" R and R” include halo, perhaloalkyl suéh as tri'ﬂuorometh)‘/l, mercapto, hydroxy,
carboxy, alkoxy, heteroaryl, heteroaryloxy,, alkchyl.ox'y, élkynyloxy, alkoxyalkoxy,
aryloxy (where the aryl group may be substituted by halo, nitfo, or hydfoxy), cyano, |
nitro, amino, mono- or di-alky_l amino, oximino or S(O),R*® where y'is as defined above
and R is a hydrocarbyl group such as alkyl. '

Certain compounds of formula (I) may.include a chiral centfe and the invention
includes all enantiomeric forms thereof, as well as mixtures thereof including racemic
mixtures. | |

In particular, R’ is hydrogen or an alkyl group, optionally substituted with one or
more groups selected from functional groups a's.deﬁned above, or alkenyl, alkynyl, aryl,
heterocyclyl, cycloalkyl, cycloalkenyl or cycloalkynyl, any qf which may be substituted
with a functional group as defined above, and where any aryl, heterocycfyl, cycloalkyl,
cycloalkenyl, cycloalkyny! grdups may also be optionally substituted with hydrocarbyl

such as alkyl, alkeny! or alkynyl.
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For example, R? is selected from one of the following twenty -two groups:

1) hydrogen or Cy.salkyl which may be unsubstituted or which may be substituted with

- one or more functional groups;

2) -R*X?C(O)R"’ (wherein Xz_represents -O- or -NR'®- (in which R'® represents
hydrogen, or alkyl optionally substituted with a functional group) and R represents -
C,.;alkyl, -NR'"R'® or -OR'? (wherein R”, R'® and R'® which may be the same or
different each represents hydrogen, or alkyl optionally substituted with a functional
group); | y
3) -R®X’R? (wherein X* represents -O-, -C(O)-, -S-, -SO-, -SO,-, -OC(O)-
-NR?'C(0)s-, -C(O)NR™-, -SO;NR?-, -NR*S0;- or -NR%- (wherein R?!, R, R?, R
and R? each independently represents hydrogen, or alky! optionally substituted with a
functional- group and s is 1 or 2) and R?® represent.s hydrogen, hydrocarbyl (as defined
herein) or a saturated heterocyclic group, wherein the hydrocarby! or heterocyclic gfoups
may be optionally eubstituted by one or more functional groups and the heterocyclic
groups may additionally be substituted by a hydrocarbyl group; ' '
4) -R°X*R® X°R% (wherem X and X° which may be the same or different are each O-
-C(O)-, -§-, -S0-, -80,-, -OC(0)-, -NR?'C(0);-, -C(O)NR?-, -SO,NR?-, -NR**SO,-

© or -NR?'- (wherein R27 R*, R R* and R*' each 1ndependently represents hydrogen or
-alkyl Optlonally substituted by a functional group and s is 1 or 2) and R represents

‘hydrogen, or alkyl optlonally substituted by a functlonal group,

5) R* wherein R¥isaC,, cycloalkyl or saturated heterocyclic ring (linked via carbon or
nitrogen), which cycloalkyl or heterocyclic group may be substituted by one or more
functional groups or by a hydrocarbyl or heterocyclyl group which hydrocarbyl or
heterocyclyl grotip may be optionally substituted by one or more functional gronps;

6) -RIR3? (wherein R3? isA as defined hereinbefore); |

7) - R°R*? (wherein R* is as defined hereinbefore);

8) -RfR* (wherein R*? is as defined hereinbefore);

9) R* (wherein R*? represents a pyridone group, an aryl group or an aromatic .
hetefooyclic group (linked via carbon or nitrogen) with 1-3 heteroatoms selected from é,
N and S, which pyridone, aryl or aromatic heterocyclic group may be substituted by one

or more functional groups or by a hydrocarbyl group optionally substituted by one or
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more functional groups or heterocyclyl groups, or by a heterocyclyl group optionally

susbsituted by one or more functional groups or hydrocarbyl groups;

10) -RER? (wherein R* is as defined hereinbefore),

11) -R"R* (wherein R* is as defined hereinbefore);

12) -R' R (wherein R** is as defined hereinbefore);

13) -R! X°R¥ (wherein X® represents -O-, -S-, -SO-, -80,-, -0C(O)-, -NR*C(O)-,
-C(O)NR-, -SO,NR*-, .NR*'S0;- or -NR*- (wherein R*, R*, R*, R*' and R* each
independently represents hydrogen, or alkyl optionally substitﬁted with a functional
group) and R is as defined hereinbefore);

14) -R"X'R» (wherein X represents -O-, -C(0)-, -S-, -'so.-, -S0;-, -0OC(0)-,
-NR*C(0)-, -C(O)NR*-, -SO,NR*-, -NR*S0,- or -NR*’- (wherein R¥?, R%, R*S, R*
and R*’ each indepeﬁdently represents hydrogen, or alkyl optionally substituted with a '.
functional group) and R*? is as defined hereinbefore); B

15) -R"X*R® (wherein X* represents -O-, -C(O)-, -S-, -8O-, -S0;-, -OC(O)-,
-NR*¥C(0)-, -C(O)NR*-, -SO,NR*’-, -NR*'S0,- or -NR*2- (wherein R%, R*°, R%°; R®!
andv R3 2'f:‘ach independently represents hydrogen, hydrogen, or alkyl optionally
substituted with a functional group) énd R* is as defined hereinbefore);

16) -R" X’R"R*® (wherein X’ represents -O-, -C(0)-, -S-, -S0-, -S0;-, -0C(0)-,
-NR*C(0)-, -C(O)NR*'-, -SO,NR*-, -NR*S0,- or -NR*’- (wherein R®, R**. R**, R%

and R*? each independently represents hydrogen, hydrogen, or alkyl optionally

~ substituted with a ﬁinctional group) and R® is as defined hereinbefore);

17) -RP X°-RPR* (whereih X® and R*? are as defined hereinbefore);

18) Ca.salkenyl ' which may be unsubstituted or which may be sﬁbstituted with one or
more functional groups; .

19) Ca.salkynyl which may be unsubstituted or which may be substituted with one 6r
more fuﬁctional groups; : | -

20) -R'X°R'R* (wherein X° and R* are as defined hereinbefore);

21) -R* X’ R¥R? (wherein X° and R*? are as defined hereinbefore); and

22) - R* R*¥(R")(X°)R**(wherein X® is as defined hereinbefore, g isOorl,ris0or 1,

and R¥ is a Cisalkylene group or a cyclic group selected from divalent cycloalkyl or

" . heterocyclic group, which C,.3alkylene group may be substituted by one or more

functional groups and which cyclic group may be substituted by one or more functional
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groups or by a hydrocarbyl group optionally substituted by one or more functional

groups or heterocyclyl groups, or by a heterocyclyl group optionally subsituted by one or
more functional groups or hydrocarbyl groups; and R is hydrogen, C,.;alkyl, or a cyclic

group selected from cycloalkyl or heterocyclic group, which C,_;alkylene group may be

‘substituted by one or morefunctional groups and which cyclic group may be substituted

by one or more may be substituted by one or more functional groups or by a hydrocarby!

group Obtionally substituted by one or more functional groups or heterocyclyl groups, or

* by a heterocyclyl group optionally substituted by one or more functional groups or

hydrocarbyl groups;

and wherein R?, R, R”, R%, R", RY, Rg, R, R", R" R", R, R", R", R" and R" are
independently selected from C, salkylene groups optxonally substitued by one or more
substituents functional groups, _

R°R", R¥and R'are independently selected from C;.galkenylene groups optionally
substituted by one.or more functional groups, and

Rf R, R™and R" are independently selected from by Cz salkynylene groups Optlonally

_substituted by one or more functional groups.

For example, R’ is selected from one of the following twenty-two groups:

1) hydrogen or C,.salkyl which may be unsubstituted or which may be substituted with

‘one or more groups selected from hydroxy, oxiranyl, fluoro, chloro, bromo and amino

(including C,_jalkyl and trifluoromethyl); . .

2) -R"XZC(O)R15 (wherein X? represents -O- ‘or -NR'é- (in which R'C represents
hydrogen, Cy.3alkyl or C)_3alkoxyCypalkyl) and R'® represents C, salkyl, -NR''R'® or
-OR" (Wherein R'",R'"® and R" which may be the same or different each represents

hydrogen, Cy.salkyl. hydroxyC_salkylor C, salkoxyCa.salkyl));

3) -R*X’R? (wherein X® represents -O-, C(O) -S-, -SO-, -S0;-, -OC(O)-, -NR?' C(O)-,

-C(O)NR™., -SO;NR®-, -NR¥S0;,- or -NR®- (wherein R*, R, R, R? and R each
independently represents hydrogen, C,.;alkyl, hydroxy Ci.salkyl or Cy:3alkoxyC,.3alkyl
andsis | or 2) and R* represents hydrogen, C,.salkyl, C;.¢alkenyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, phenyl or a 5-6-membered saturated heterocyclic
group with 1-2 heteroatoms, selected indepeﬁdently fr'om‘O, S and N, which C,.galkyl

group may bear 1, 2 or 3 substituents selected from oxo, hydroxy, halogeno, cyclopropyl,

‘ amino, C, 4alkylamino,C,4alkanoyldi-C,.4alkylamino , C\.salkylthio, C,4alkoxy and
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which cyclic group may bear 1 or 2 substituents selected from oxo, hydroxy, haldgeno,

cyano, Cj.4cyanoalkyl, C4alkyl, C,.shydroxyalkyl, C|-4alkoxy, Ci.salkoxyC,_4alkyl,
Ci.salkylsulphonylC,.salkyl, Ci4alkoxycarbonyl, C,4aminoalkyl, C,.4alkylamino,

di(C, 4alkyl)amino, -Cl4a]kylamin0C|_4alkyl, di(Cjqalkyl)aminoC, salkyl,
C..;alkylaminoC, salkoxy, di(C, 4alkyl)aminoC|-4alkoxy and a group -(-O- )f(Rb')g
(wherein fis 0 or 1 gisOorlandDisa cyclic group selected from Ci ¢cycloalkyl
group, an aryl group or a 5-6-membered saturated heterocyclxc group with 1-2
heteroatoms, selected mdependently from O, S and N, Wthh cyclic group may bear one
or more substituents selected from halo or C,_4alkyl));

4) R°X R® X°R* (wherein X* and X* which may be the same or different are each -O-,
C(0), -S-, -80-, -S0,-, -NR?'C(0);-, -C(O)NR2., -SO,NR¥-, NR30862 or -NR*!-
(wherein R, R®® R”, R* and R*' each independently represents hydrogen, C, 3alkyl or
C.aalkoxyCssalkyl and s is 1 or 2) and R?® represents hydrogen,

CisalkylLhydroxyC, alkylorC, salkoxyC;_salkyl);

5) R* (wherein R¥ is a 4-6-membered cycloalkyl or saturated heterocyclic ring (linked
via carbon or nitrogen) with 1-2 heteroatoms, selected independently from O, S and N,

which cycldalkyl or heterocyclic group may bear 1 or 2 substituents selected from oxo,

hydroxy, halogeno, cyano, C;4alkyl, hydroxyC|-4alkyl cyanoC,_alkyl, cyclopropyl,

Ci4alkylsulphonylC, 4alkyl Ci4alkoxycarbonyl, carboxamido, Cl 4ammoall\y1

C Malkylammo, di(C,.4alkyl)amino, C|-4alkylam1noC|.4alkyl, C,.alkanoyl,
di(CMalkyl)aminOC1_4alkyl, CisalkylaminoC, 4alkoxy, di(C,4alkyl)arﬁinoC|.4alkoxy
nitro, amino, C,4alkoxy, Ci4hydroxyalkoxy, carboxy, trifluoromethyl, -C(O)NR?BR”,
-NR4°C(O)R“ (wherein R*%, R, R4° and R*!, whiéh ﬁay be the same or-different, each
represents hydrogen, C,.qalkyl, hydroxyC,.salkyl or C,_jalkoxyC;.jalkyl) and a group
~(-O-){(Ci-4alkyl)gringD (wherein fis O or 1, g is O or 1 and D ié a cyclic group selected
from Cj.¢cycloalkyl, aryl or 5-6-membered saturated or unsaturated heterocyclic group
with 1-2 héteroatoms, selected independently from O, S and N,.'which cyclic group may
bear one or more substituents selected from halo and C.qalkyl);

6) -R‘R*? (wherein R*? is as defined hereinbefore);

7) - R°R*? (wherein R* is as defined hereinbefore);

8) -R'R* (wherein R*? is as defined hereinbefore);
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9) R (wherein R* represents a pyridone group, a pheny! group or a 5-6-membered
aromatic heterocyclic group (linked via carbon or nitrogen) with 1-3 heteroatorns

selected from O, N and S, which pyridone, phenyl or aromatic heterocyclic group may

. carry up to 5 substituents selected from hydroxy, nitro, halogeno, amino, C;4alkyl,

Ci.salkoxy, Cshydroxyalkyl, C;.4aminoalkyl, Ci4alkylamino, 'C;-4hydrpxyalkoxy, oxé,
eyanoc.4alkyl cyclopropyl, C.salkylsulphonylC, 4alkyl, C, .aalkoxycarbonyl,
dl(CMalkyl)ammo CisalkylaminoC,4alkyl, C, alkanoyl, di(C ,.4alkyl)amm0CMalkyl
CMalkylammoCMalkoxy, dl(C|.4alkyl)amm0CMalkoxy, carboxy, carboxamido,
trifluoromethyl, cyano, -C(O)NR®R¥ N R4°C(O)R4' (wherein R3 8 R¥, R and R,
which may be the same or different, each repreéents hydrogen, CMalkyl

hydroxyC, .alkyl or C3alkoxyCj.3alkyl) and a group -(-0-){(C; aalkyl)gringD (wherem f
isOor1,gis0orlandring D'is a cyclic group selected from C;. scycloalkyl, aryl or
5-6-membered saturated or unsaturated heterocyclic group with 1-2 heteroatoms,
selected independently from O, S and N, which cyclic group may bear one or more
substituents selected from halo and C,jalkyl); -

10) -RER* (wherem R* is as defined herembefore)

11) -R"R3 3 (wherem R* is as defined herembefore)

12) -R R® (wherein R is as defined hereinbefore);

13) -R’ X°R* (wherein X° represents -O-, _C(0)-, -S-, -SO-, -SO;-, -OC(O)-,
-NR*C(0)-, -C(O)NR*-, -SO,NR*’-, -NR*'S0,- or -NR*- (wherein R*, R59, R RY
and R*? each independently represents hydrogen, Ci.3alkyl, hydroxyC, ,alkyl or
C,.;alkoxyC;_zalkyl) and R* is as deﬁned-hereinbefo're);

14) -R*X’R*® (wherein X’ represents -O-, C(0), -S-, -SO-, -S0;-, -NR**C(0O)-,
-C(O)NR¥-, -SO,NR¥-, -NR*S0,- or -NR*"- (wherein R®, R*, R%, R* and R each

. mdependently represents hydrogen, C, 3alkyl hydroxyC, ;alkyl or C; -3alkoxyC;.zalkyl)

and R* is as defined herembefore)

15) -R™X®R3? (wherein X8 represents -O-, -C(0)-, -S-, -S0-, -SO,-, -NR“C(O)
-C(O)NR™-, ,
-SO;NR*-, :NR®'SO,- or -NR?- (wherein R*. R*, R®, R*' and R*2 cach independently
represents hydrogen, C.3alkyl, hydroxyC, alkyl or Ci.3alkoxyC;.salkyl) aﬁd R¥is as

defined hereinbefore);’
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16) -R" X°R"R* (wherein X’ represents -O-, -C(0)-, -S-, -SO-, -SO;-, -NR¥C(0)-,
-C(O)NR**-, -S8O,NR*-, -NR**SO;- or -NR?'- (wherein R*, R*, R*, R® and R*” each
independently represents hydrogen, C,.;alkyl, hydroxyC, alkyl or C,-;alkoxyC;.;alkyl)

and R is as defined hereinbefore);

17) -R® X°-R?'IR* (wherein X° and R*? are as defined hereinbefore);

18) Cj.salkenyl which mé.y be unsubstituted or which may be substituted with one or
more groups selected from hydroxy, fluoro, amino, C 14alkylamino, |
N,N-di(C,alkyl)amino, aminosulphonyl, N- CMalkylammosulphonyl and
dx(CMalkyl)ammosulphonyl '
19) Cz.salkynyl which may be unsubstituted or which may be substitufed with one or
more groups selected from hydréxy, fluoro, amino C;_4alkylamin'o
N,N-di(C,4alkyl)amino, aminosulphonyl, N- CMalkylammosulphonyl and
N,N-di(C,qalkyl)aminosulphonyl;
20) -R'X’R'R*? (wherein X° and R*? are as defined hereinbefore);
21) -R* X® RVR* (wherein X’ and R* are as defined hereinbefore); and
22) -RY RSS(RV')Q(X9),R59(wherein X® is as defined hereinbefore, qisOorl,risOorl,
and R*®isa Ci.salkylene group or a cyclic group selected from cyclopropyl, cyclobutyl, -
cyclopentylene, cyclohexyléne or a 5-6-membered saturated het;rdcyclic group with 1-2
heteroatoms, selected independently from O, S and N, which Ci-salkylene group may
bear 1 or 2 substituents selected from oxo, hydroxy, halorgeno and C.salkoxy and which
cyclic group may bear 1 or 2 'substituents selected from oxo, hﬂ/droxy, ﬁalogeno;.cyano,
C,.;;cyanoalkyi, Ci.alkyl, Cy4hydroxyalkyl, C4alkoxy, CqalkoxyC4alkyl,
Ci.salkylsulphonylC, salkyl, C)_qalkoxycarbonyl, C,4aminoalkyl, C,_salkylamino,
di(C4alkyl)amino, Cl-4alkylaﬁ1inoC,4alkyl, di(C, 4alkyl)aminoC, ,alkyl,
C,4alkylaminoC,.salkoxy, di‘(C|_4alkyl)aminoC.-4alkoxy and a group
-(-0-){(Cy4alkyl)ringD (wherein fis O or 1, g is 0 or I and ring D is a cyclic group
selected from C;.écycloalkyl, aryl or 5-6-membered saturated or unsaturated heterocyclic
group with 1-2 heteroatoms, selected independently from O, S and N, which cyclic group
may bear one or more substituents selected from halo and Cialkyl);and R* is hydrogen,
Ci.salkyl, or a cyclic group selected from cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl and a 5-6-membered saturated heterocyclic group with 1-2 hetefoatoms,

selected independently from O, S and N, which C,_alkyl group may bear 1 or 2
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_ substltuents selected from oxo, hydroxy, halogeno, CMall\oxy and which cyclic group

may bear  or 2 substituents selected from oxo, hydroxy, halogeno, cyano,
Ciacyanoalkyl, C4alkyl, Ci4hydroxyalkyl, C, 4alkoxy, C.-4alkoxyCMalkyl
CialkylsulphonylC, 4alkyl, ‘
Ciaalkoxycarbonyl, CMamln'oalkyl, C,salkylamino, di(Cj4alkyl)amino,

Ci4alkylaminoC, 4alkyl, di(C1.4alkyl)aminoC|.4alkyl, C|4alky1amin0'C|4alkoxy,

- di(Cy4alkyl)aminoC; 4alkoxy and a group -(-O-){(C;.qalkyl)eringD (wherein fisOorl, g

is O or 1 and ring D is a cyclic group selected from Cj.¢cycloalkyl, aryl or 5-6- membered
saturated or unsaturated heterocyclic group with 1-2 heteroatoms, selected 1ndependently
from O, S and N, which cyclic group may bear one or more substituents selected from
halo and C,alkyl);

and wherein R%, R, R”, R, R, R%, R, R, R, R" R®, R”, R*, R", R and R" ar
independently selected from C, -salkylene groups optlonally substitued by one or more
substituents selected from hydroxy, halogeno, amino,

R® Rh, R* and R' are independently selected from C;.salkenylene groups optionally
substituted by by one or more substituents selected from hydroxy, halogeno, amino and
R' may additionally be a bond; and

R, R, R™and R" are independently selected from by Cz salkynylene groups optlonally
susbstituted by one or more substituents selected from hydroxy, halogeno amino.

For instance, R'; R?, R?, R? are mdependently selected from, halo, cyano, mtro

| tnﬂuoromethyl Cialkyl, -NR7R8 (wherein R and R®, which may be the same or

different, each represents hydrogen or C,.;alkyl), or other groups from formula -X'R°®
(wherein X' represents a direct bond, -O-, -CH,-, -OCO-, carbonyl, -S-, -SO-, -SO,-,
-NR'°CO-, -CONR'"-, -SO,NR 2., -NR"’S0,- or -NR'. (wherein R', R, R'2, R and
R" each independently represents hydrogen, Ci.zalkyl or Ci.3alkoxyC,.jalkyl), and R is
selected from one of the following groups:

1) hydrogen or Cy.salkyl which may be unsubstituted or which may be substituted with
one or more groups selected from hydroxy, fluoro or amino, ' .

2’) Cy.salkylX*C(O)R"® (wherein X? represents -O- or -NR'S- (in which R"S represents
hydrogen, C,.jalkyl or Ci.salkoxyC;.;alkyl) and R® represents Cj_alkyl, -NR''R!® or
-OR'® (wherein R" R'® and R' which may be the same or different each represents

hydrogen, C,.;alkyl or Ci.3alkoxyC,.jalkyl));
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3") C1.salkylX’R*® (wherein X represents -O-, -S-, -SO-, -S0O,-, -0CO-, -NR?'CO-,
-CONR%-, -SO,NR?-, -NR*S0,- or -NR?- (wherein R?', R?2, RZ, R* and R each
independently represents hydrogen, C,.;alkyl or C..3alkoxyC.2.3alkyl) and R?° represents
hydrogen, C,.;alkyl, cyclopentyl, cyclohexyl or a 5-6-membered saturated heterocyclic
group with 1-2 heteroatoms, selected independently from O, S and N, which C,.;alkyl
group may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno and ClAalkbxy
and which cyclic rgroup may bear 1 or 2 substituents selected from 0xo0, hydroxy,
halogeno, C,.qalkyl, C).shydroxyalkyl and C1_4élkoxy);
4’) Cy.salkylX*Cy.salkylX’R?® (wherein X* and X* which may be the same or different
are each -O-, -S-, -SO-, -SO;-, -NR?*’CO-, -CONR®., -SO,NR¥-, -NR*’SO,- or -NR?'-
(wherein R?, R?®, R®, R* and Rj_? each ihdependently represents hydrogen, C.jalkyl or
C.salkoxyCs.salkyl) and R? represents hydrogen or C,alkyl); .
5')R* (wherein R*? is a 5-6-membered saturated heterocyclic group (linked via carbon
or nitro'gen) with 1-2 heteroatoms, selected independently from O, S and N, which
heterocyclic groﬁp may bear | or 2 substituents selected ffom 0oxo, hydfoxy, halogeﬁo,
C\.salkyl, C_shydroxyalkyl, C)4alkoxy, C,.4alkoxyC; 4alkyl and
C,salkylsulphonylC 4alkyl);
6°) Ci.salkylR*? (wherein R*? is as defined in (5°) above);
7) Cz_sélkenle32 (wherein R*? is és defined in (5°) above);
8') C,_salkynylR 2 (wherein R* is as defined in (5°) above);
9" _R” (wherein R® represents a pyridone group, a phenyl group or a 5-6-membere‘d
aromatic heterocyclic group (linked via carbon or nitrogen) with 1-3 heteroatoms
selected from O, N.and S, which pyridone, phenyl or aromatic heterocyclic group may
carry up to 5 substituents on an available carbon atom selected from hydrbxy,‘halogeno,
amino, C,.qalkyl, Ci.4alkoxy, C,shydroxyalkyl, CMami'noall.(y'l, C,4alkylamino,
C,.shydroxyalkoxy, carboxy, triﬂuorometh);l, cyano, -CONR*R*® and -NR*COR?*’
(wherein R*, R, R% and R*, which may be the same or different, each represents
hydrogen, C,.4alkyl or C|.3alkoxyC§.3alkyl));
10°) Cy.salkylR* (wherein R* is as defined in (9°) above);
11°) Cy.salkenylR?? (wherein R? is as defined in (9’) above);
12°) Cp.salkynylR*»® (wherein R* is as deﬁned in (9°) above);
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13%) Cy.salkylX°R* (wherein X® represents -O-, -S-, -SO-, -SO,-, -NR*®CO-, -CONRY-,
-SO;NR™-, -NR*'SO;- or -NR*%- (wherein R*, R*’, R, R*' and R® each independently

| represents hydrogen, C,.alkyl or C,_jalkoxyC;.3alkyl) and R*® is as defined

hereinbefore); _ _

14%) Ca.salkenylX'R* (wherein X’ represents -O-, -S-, -SO-, -SO,-, -NR*CO-,
-CONR™-, -SO,NR*-, -NR*S0,- or -NR*’- (wherein R®, R* R*5, R% and R*’ each
independently represents hydrogen, C.3alkyl or C|-3alkoxyC2.3alkyl) and R33 is as
defined hereinbefore);

15%) C.salkynylX*R* (wherein X® represents -O-, -S-, -SO-, -SO,-, -NR*¥CO-,
-C(O)NR™-, -SO,NR*-, -NR*'SO,- or -NR*2- (wherein R*%, R**, R% RS' and R™ each
independently represents hydrogen, C,.jalkyl or C, salkoxyCy salkyl) and R* is as
defined herembefore)

16’) CialkylX Cl.galkle33 (wherein X’ represents -O-, -S-, -SO-, -soz-, -NR*CO-,
-C(O)NR?*-, -SO,NR**-, -NR**SO,- or -NR’- (wherein R, R*, R®, R% and R® each
independently represents hydrogen C -salkyl or C)jalkoxyC,. 3alkyl) and R* is as

defined herembefore) and

17°) CysalkylX®C, alkylR?? (wherem X9 and R*? are as defined in (5°) above) provided

that at least one of R? or R’ is other than hydrogen.

Preferably R' is hydrogen. Suitably R*is hydrogen or a small substituent such as
halo, C,4 alkyl or C,4alko$cy such as methoxy.

Preferably both R' and R* are hydrogen. _

In a preferred embodiment, at least one group R? or R?, preferably R®,
comprises a chain of at least 3 and preferably at least 4 optionally substituted carbon
atoms or heteroatoms such as oxygen, nitfogen or sulphur. Most preferably the chain is
substituted by a polar gfoup which assists in solubility.

Suitably R is a group X'R°.

Preferably in this case, X' is oxygen and R® includes a methylene group directly
adJacent X' Preferably where bridging alkylene, alkenylene or alkynylene groups R?,
R’,R”, R, R®, R’, R, RJ, R",R" R?, R”, R", R", R", R, R* R", R* R, R', R\, R" and
R" are present, at least one such group includes a substituent and in particular a hydroxy

substituent.
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In particular R® is selected from a group of formula (1), (3), (6) or (10) above

and preferably selected from groups (1) or (10) above. Particular groups'R® are those in
group (N abo.ve, especially alkyl such as niethyl or halo subsituted alkyl, or those in
group (10) above. In one suitable embodiment, at least one of R’orRisa group
5 OCi.salkylR* and R* is a heterocyclic ring such as an N-linked morpholine ring such as
3-morpholinopropoxy.
Other preferred groups for R? are grdups of formula (3) ébove in particular those
where X’ is NR%. ' ] '
Suitably R? is selected from, halo, éyémo, nitro, triﬂuoromcthyl, C,.zalkyl,
10 -NR’R® (wherein R” and R®, which may be the same or different, each represents
hydrogen or Cy3alkyl), or a group -X'R®. Preferred examples of -X'R? for R? include
‘ thqse listed abové in relation to R*
Other examples for R? and R? include methoxy or 3,3,3-trifluoroethoxy.
Preferably X is NH or O and is.most preferably NH. |
‘15 © Suitably R® is optlonally substituted pyndme or optxonally substituted pyrlmldme
and is preferably optionally substituted pyrimidine. ‘
| Most preferably, R’ is a substituted pyrldme or subsntuted pyrimidine group.
Suitably, at least one substituent is posmoned at the para position on the ring R®. Thus

suitable groups R’ mclude compounds of sub-formulae

20

vy (v)

where R* is a substituent group and in particular R® isa large substituent of'a

chain of at least 4 atoms, in particular a group of sub-formula (1), (f) or sub-formula

.VI as defined below, and R is hydrogen or a substituent and in particular a small
_ g p
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substituent such as halo, Cy4alkoxy such as methoxy, or ethoxy, cyano or

trifluoromethyl, or phenyl. '

In pértic'ular R’isa group of formula (i), (ii) or (iii) as defined above, a;1d most
prefefably is a group of sub-formula (iii). Alternatively, R’ is a group of sub-formula (i)
or (ii) as defined above, and may preferably be a group of sub-formula (i).

Suitable substituents for the pyridine or pyrimidine groups R’ include a
functional group as defined above; hydrocarbyl optionally substituted by oné or more
functional groups as defined above; heterocyclyl optionally substituted by one or more
functionél groups or hydrocarbyl groups wherein the hydrocarbyl group may be
substituted by a functional group or a heterocyclic group as defined above; alkoxy
optionally substituted by a functional group, or a heterocylic group which is optionally
substituted by a functional group. _

In particular, R’ is substituted by one or more groups selected from

halo,C, 4alkyl, optionally substituted C,.¢ alkoxy, C.Qalkoxymethyl,

. di(C|_4alkqu)methyl, C\.salkanoyl,trifluoromethyl, cyano, amino, Cz_salkehyl,

Ca.salkynyl, a phenyl group, a benzyl group or a 5-6-membered heterocyclic group with -
1-3 heteroatoms, selected independently from O, S and N, which heterocyclic group may
be aromatic or non-aromatic and may be saturated (linked via a ring carbon or nitrogen

atom) or unsaturated (linked via a ring carbon atom), and which phenyl, benzyl or

heterocyclic group may bear on one or more ring carbon atoms up to 5 substituents

selected from hydroxy, halogeno, C,_jalkyl, Cialkoxy, C,--galkanoyloxy,

trifluoromethyl, cyano, amino, nitro, C; 4alkanoyl, C|.4alkanbylamino,

- Ci.salkoxycarbonyl, C,4alkylsulphanyl, C).4alkylsulphinyl, C,.salkylsulphonyl,
- carbamoyl, I_\I_-C.Aalkylbarbamoyl, N,N-di(C,.salkyl)carbamoyl, aminosulphonyl,

N-C,_4alkylaminosulphonyl, Ij,l_\l_—di(ClAalkyl)amilfnosulphonyl, Ci.salkylsulphonylamino,
and a saturated heterqcyclic group selected from mo@holino, thi_omorpholinb, |
pyrrolidinyl, piperazinyl, piperidinyl imidazolidinyl and pyrazolidinyl, which satufated
heterocyclic group may bear 1 or 2 substituents selected from oxo, hydroxy, lialogeno,
C,.;alkyl, C-;alkoxy, Ci.salkanoyloxy, trifluoromethyl, cyano, amino, nitro and
C4alkoxycarbonyl. 7

Other substituents groups for R® include carbo.xamido, carboxy and benzoyl.
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Suitably R is substituted with at least one group which has at least 4 atoms

which may be carbon or heteroatoms forming a chain. A particular example of such a
substituent is optnonally substituted alkoxy. Suitable substituents for the alkoxy group
include those listed above in relation to R7’, R”® and R”.

A further particular substituent group for R’ is a group of éub-formula an

(CHz)s\ /x12 R70 |

R99 an

(CHz)

whereq’is 0, 1, 2, 3 or4,

s’isOor 1; '

X'? is C(O) or S(0Oy), and preferably C(0);

R 1s hydrogen, hydroxy, C-i.salkyl C|.5élkoxy, amino, N-C,_salkylamino,

N, ,N-(C,¢alkyl);amino, hydroxyCz salkoxy, CyalkoxyCj.salkoxy, ammoCz salkoxy,

N-C,_salkylaminoC,.galkoxy, N,N-(C;. 6alkyl)zammoC2 salkoxy or Cj. 7cycloalkyl
or R” is of the Formula (I1D): -
—K—I 100

wherein J is aryl, heteroaryl or heterocyclyl and K is a bond, oxy, imino,

- N-(Cy.¢alkyl)imino, oxyC,.salkylene, iminoC, salkylene, N-(C,.salkyl)iminoC, 6a1kylene

-NHC(O) - -SOzNH- -NHSO>- or -NHC(O) Ci.salkylene-,

and any aryl, heteroaryl or heterocyclyl group in a R7° group may be optlonally
substituted by one or more groups selected from hydroxy, halo, trifluoromethyl, cyano,
mercapto, nitro, amino, carboxy, carbamoyl, formyl, sulphamoyl, C,.salkyl, C,.¢alkenyl,

Casalkynyl, Cealkoxy, -O-(C).zalkyl)-O-, C;6alkylS(O),- (wherein n is 0-2),

~ N-Cy.salkylamino, N,N-(C,.¢alkyl)amino, C,.salkoxycarbonyl, N-C,_¢alkylcarbamoyl,

N,N-(Calkyl),carbamoyl, C,.¢alkanoyl, C,alkanoyloxy, C,.salkanoylamino,
N-C,.¢alkylsulphamoyl, N,N-(C,.salkyl);sulphamoyl, C,_galkylsulphonylamino and
Ci.salkylsulphonyl-N-(C.salkyl)amino, and suitably also oxo,

or any aryl, heteroaryl or heterocyclyl group in a R7 group 'may be optionally substituted

with one or more groups of the Formula (IV):
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__B.L CH ]
(CHy)—A av)

wherein A is halo, hydroxy, Ci.salkoxy, cyano, amino, N-C,¢alkylamino,
N,N-(C,.¢alkyl);amino, carboxy, Ci-salkoxycarbonyl, carbamoyl, N-C, galkylcarbamoyl
or N,N-(Cj.galkyl),carbamoyl, pis 1 - 6, and B' is a bond, 6xy, imino, N-(C)_galkyl)imino
or '-NHC(O) with the proviso that p is 2 or more unless B! is a bond or -NHC(O)-;

or any aryl, heteroaryl or heterocyclyl group in a R7 group may be optxonally substltuted

with one or more groups of the Formula (V):
— gl
| | P %
wherein D' is aryl, heteroaryl or heterocyclyl and E' is a bond, Ci.salkylene,

oxyCi.salkylene, oxy, imino, N-(C).¢alkyl)imino, iminoC, 6alkylené,

- N-(Cy.ealkyl)- 1mmoC|_6alkylene Ci.salkylene-oxyC,.galkylene,

Ci 6alkylene iminoC; ealkylene, C, 6a1kylene-N-(C| salkyl)-iminoC, galkylene,
-NHC(O)-, -NHSO;-, -SO;NH- or -NHC(0)-C,.¢alkylene-, and any aryl, heteroaryl or
heterocyclyl group in a substituent on R* may be optionally substituted with one or more
groups selected from hydroxy, halo, C,alkyl, C.salkoxy, carboxy, C..alkoxycarbonyl,
carbamoyl, N-C, salkylcarbamoyl, N-(C ..ﬁalkyl)zcérbamoyl, C2.6a1kanoyl, amino,
N-Cy.¢alkylamino and N,N-(C_ealkyl);amino, ' 4’

and any C3_7cycldalkyl or heterocyclyl group in a R group may be optionally-
substituted with one or two 0x0 or thioxo substituents, o

and any of the R’ groups defined hereinbefore which comprises a CH, group which is
attached to 2 carbon atoms or a CH; group which is attached to a carbon atom may
optionally bear on each said CH, or CH; group a substituent selected from hydroxy,
amino, C, 6alkoxy, N-C, Galkylamino N,N-(C,.6alkyl);amino and heterocycly!;

and R” is hydrogen or a group C(O)R70 where R’%is as defined above and is preferably
hydrogen. .

In yet a further alternative, R” may be cycloalkenyl or cyc.loalkynyl‘such as
cyclohexenyl, alkenyl optionally substituted by aryl sﬁch as styryl or alkyl substituted by
cycloalkenyl such as cyclohexenylethyl

Suitably, when q’ is 0, R is other than hydroxy.

Preferably s’ is 0.

Preferably the group of sub-formula (II) is a group of sub-formula (11A)
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(CH )5' R70
e \H/U\ ~

where s°, @’ and R’? are as defined above.

A preferred example of a substituent of formula (II) or (I1A) ié a group ‘wher_e‘ q’
is 0. 3 ‘

Examples of heterocyclyl groups for R’ include pyridyl, methyledioxypheﬁyl,
furyl, pyrrolyl',- thiophene, quinolyl, isoquinolyl, thiazolyl, thiadiazolyl, pyrazolyl,
tetrahydrothiophene-1,1-dioxide, dioxan, tetrahydrofui'yl, pyrazinyl, imidazolyl,
tetrahydropyrah, indolyl, indanyl, pyrrolidine, or isoxazolyl.

A particular example of a group R in formula (II) is phenyl. Preferably R™ is
halosubstituted phenyl and 2-chloro-4-fluorophenyl isa particularly preferred exa'mplcf .

‘More suitably R is substituted by a'group —Xl‘o(CHz),y—X| 'R1% or :X"PR!% where
p’is 1-3, X_'0 and X" are independently selected from a bond, -O-, -S-or NR!'"°'. where
R'! is hydrogen or a Cﬁ;alkyl, provided th-at oneof X'%or X" isa bond; X"is -O-,
-S- or NR'%2%. where R'®? s hydrogen or a C|_4alkyl and R'd0 i\s hydrogen or optionally
substituted hydrocarbyl or optionaily sﬁb_stituted heterocycyl. Suitable optional
substituents for hydrocarbyl and heterocyclyl groups R’°° include functional groups as
defined above. Preferred groups R'® are hydrocarbyl or heterocyclyl groubs which are
included in the deﬁnitAion of R™ as deﬁned hereinbefore. Preferably one of X'% or X"
is other than a bond. .

Particular examples of R’ in this instance inclﬁde optionally substit_uted phenyl
and espeéially, mono or di-halophenyl,or optionélly substituted pyridyl such as
nitropyridyl. _

Another preferred substituent group for R’isa group of formula (VI)

R71 ‘R72
>:§// R73
9

(VI)

where R”" and R"? are independently selected from hydrogen or C,,alkyl, or R”' and

R" together form a bond, and R” is a group OR7*, NR7°R7® where R™ R” and R are
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independently selected from optionally substituted hydrocarbyl or optionally substituted

heterocyclic groups, and R”® and R may additionally form together with the nitrogen
atom to which they are attached, an aromatic or non-aromatic heterocyclic ring which
may contain further heteroatoms. o
5 Suitable optional substituents for hydrocarby! or heterocyclic groups R’ R” and

R’ include functional groups as defined above Heterocyclic groups R74 R’ and R
-may further be substituted by hydrocarbyl groups. N

In particular, R”' and R™in sub-formula (VI) are hydrogen.

Particular examples of R” are groups OR’* where R7* is C 1-salkyl.

10 Further examples of R”? are groups of formula NR7SR76 where one of R”® or R7¢
1s hydrogen and the other is optionally substituted C, salkyl, optionally substituted aryl
or optlonally substituted heterocyclyl.

In partlcular', one of R”> or R7® is hydrogen andi the other is C;_galkyl optionally
substituted with trifluoromethyl, C,; alkoxy such as methoxy, cyano, thioCj4alkyl such

15 as methylthio, or heterocyclyl optxonally substituted with hydrocarbyl, such as mdane
furan optxonally substituted with C;_4 alkyl such as methyl.

In another embodiment, one of R”> or R”¢ is hydrogen and the other is an
,opnonally substituted heterocychc group such as pyrndme or a phenyl group optionally
substituted with for example one or more groups selected from halo, nitro, alkyl such as

20 methyl, or alkoxy such as methoxy.

Other suitable substnuents groups for R are groups of sub-formula (f)

RE3
~ (CHz)pYN\ R84

()

where p” is 0 or 1 and R* and R* are independently selected from hydrogen,
25 " optionally substituted hydrocarbyl or Optiohally substituted heterocyclyl, or AR83 and R*
together with the nitrogen atom to which they are attached form an optionally substituted

heterocyclic ring. Suitable optional substituents for hydrocarbyl or heterocyclic groups
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R% and R* include functional groups as defined above and heterocyclic groups Rs_3 or.
R* may further be substituted by a hydrocarby! group. N

| . Examples of groups for R® and R* include Cl.aalkyl substituted by cycloalkyl
such as 2-cyclopropylethyl; C,_galkylthio such a methylthio; Ci.salkoxy; or a group
-(CHz)qu where q and R are as defined above in relation to formula (1D). _

Suitably one of R® or R® 1s'hydrogen, or methyl, ethyl or propyl optionally

substituted with hydroxy and preferably one of R® or R¥is hydrogen. In this case, the
other is suitably a larger substituent for example of at least 4 carbon or heteroatoms, and

is optionally substituted hydrocarbyl or optionally substituted heterocyclyl. Particular 7

'optionally substituted hydrocarbyl groups for R®¥* or R* include alkyl, cycloalkyl,

alkenyl, or aryl any of which is optionally substituted with a functional group as defined
above, or in the case of aryl groups, with an alkyl group and in the case of alkyl group,
with an aryl or heterocyclic group either of which may themselves be optionally |
substituted with alkyl or a functional group. Examples of optionally substituted aryl

groups R*? or R* include phenyl optionally substituted with one or more groups A

“ selected from C,.¢ alkyl group such as methyl or ethyl (eithef of which may be optionally

substituted with a functional groﬁp such as hydroxy), or a functional group as defined

abc}ve (such as halo like fluoro, chloro or'brom‘o, hydroxy, alkoxy such as methoxy,

_ trifluoromethyl, nitro, cyano, trifluromethoxy, CONH;, C(O)CH3, amino, or

dimethylamino).

When R¥ or Rs‘i 1s an optionally substituted alkyl group, it is suitably a C.-Gélkyl
group, ép;ionally substitutéd with one or more functional groups (such as cyano,
hydroxy, alkoxy in particular methoxy or ethoxy, alkylthio in particixlar methylthio,
COOQalkyl such as COOCH3), or aryl optionally substituted with a functional group as
defined above (in particular in relation to R or R themselves, or an optionally
substituted heterocyclic_groub suéh as N-methyl pyrrole. ‘

When R* and R¥ is optionally substituted cycloalkyl, it i;s suitable cyclohexyl
optionally substituted with a functional group such as hydroxy.

When R and R¥ is optionally substituted alkenyl, it is suitably prop-2-eriyl. _

When R® or R¥ is optionally substituted heterocyclyl, or R** and R* together
form a heterocyclic group, then this may be aromatic or non-aromatic and includes in

particular, piperadine, piperazine, morpholino, pyrrolidine or pyridine any of which may
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be optionally substituted with a functional group such as hydroxy, alkoxy such as

methoxy, or alkyl such as methyl which may itself be substituted with for instance a
hydroxy group.

" Where possible, the group R® may have a second substituent in particular halo,
C,_4alkoxy such as methoxy, or ethoxy, cyano, trlﬂuoromethyl or phenyl. Preferably
any second substituent i is a small group.

Suitable prodrugs of compounds of formula (I) are groups which enhance
solubll,lty and include phoshates and sulphates, in particular phosphates as well as alkyl,
aryl or aralkyl derivatives thereof such as dibenzylphosphate. The prodrug rﬁoiety may
be attached at any suitable position in the molecule, for example as a derivative of a
hydroxy group, but in particular, may be advantageously present on one or more of
groups R', R% R® or R*, and preferably at R? or R>.

Suitable pharmaceutically acceptable salts of compounds of formu'la (I) include

acid addition salts such as methanesulfonate, fumarate, hydrochloride, hydrobromide,

- citrate, maleate and salts formed with phosphoricand sulphuric acid. There may be

more than one cation or anion depending on the number of charged functions and the
valency of the cations or anions. Where the compound of formula (I) includes an acid
functionality, salts may be base salts such as an alkali metal salt for example sodium, an

alkaline earth metal salt for example calcium or magnesium, an organic amme salt for

| example triethylamine, morpholine, N-methylpiperidine, N-ethylpiperidine, procaine,

dibehzylaminc, N,N-dibenzylethylamine or amino acids for example lysine. A preferred
pharmaceutically acceptable salt is a sodium salt.

An in vivo hydrolysable ester of a compound of the formula (I) containing
carboxy or hydroxy group is, for example, a pharmaceutically acceptable ester which is
hydrolysed in the hqman or animal body to produce the barent acid or alcéhol.

Suitable phannaceutically acceptable esters for carboxy include C-. -salkyl esters

such as methyl or ethyl esters, C,.salkoxymethyl ésters for example methoxymefhyl,

’ C,_ﬁalkénoyloxymethyl esters for example pivaloyloxymethyl, phthal‘idyl esters,

Cs.scycloalkoxy-carbonyloxyC, galkyl esters for example 1-cyclohexylcarbonyloxyethyl;
1,3-dioxolen-2-onylmethyl esters for example 5-methyl-1,3-dioxolen-2-onylmethyl; and
C.salkoxycarbonyloxyethyl esters for example I-methoxycarbonyloxyethyl and may be 4

formed at any carboxy group in the compounds of this invention.
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. An in vivo hydrolysable ester of a compound of the formula (I) containing a

hydroxy group includes inorganic esters such as phosphate esters and a-acyloxyalkyl
ethers and related compounds which as a result of the in vivo hydrolysis of the ester
breakdown to give the parent hydroxy group. Examples of a-~acyloxyalkyl ethers include
acetoxymethoxy and 2 2-dimethylpropionyloxymethoxy A selection of in vivo o
hydrolysable ester forming groups for hydroxy include alkanoyl, benzoyl, phenylacetyl
and substituted benzoyl and phenylacetyl, alkoxycarbonyl (to give alkyl carbonate
esters), dialkylcarbamoyl and N-(dlalkylamnnoethyl) -N-alkylcarbamoyl (to give
carbamates), dialkylaminoacety! and carboxyacetyl.

Suitable amides are derived from compounds 6f formula (I) which have a
carboxy group which is derivatised into an amide such as a N-C, salkyl and N,N-di-
(C,salkyl)amide such as N- -methyl, N-ethyl, N-propyl N,N-dimethyl, N- ethyl N-methyl
or N,N- dlethylamlde ’

Esters which are not in vivo hydrolysable may be useful as intermediates i in the
production of the compounds of formula ().

Particular examples of compounds of formula (I) are set out in Tables 1-14

Table 1
R105
: l
. N
N¢T \R106
s
NAo N
CH,O \/',\‘
R3 N/
1 OCH; H CO-Ph
2 OCH;,CH,CH,-(4-morpholine) H CO-Ph
3 | OCH2CH;CH;-(4-morpholine) | =R'® [ CO-(4-dimethylaminophenyl)
4 OCH,CH,CH,-(4-morpholine) H CO-(4-nitrophenyl)
5 OCH,CH,CH,-(4-morpholine) H ) - SO2-(4-nitrophenyl)

where Ph =phenyl
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H
N N
NS o )

N°. R? R’ R’
6 OCH; - OCH; H
7 OCH; OCH,CF; H
8 OCH; OCH,CH,CH,-(4-morpholine) H
9 OCH3; ~ OCHa-(4-(1-methyl)piperidine) H
10 OCH; OCH; OCH;
11 F H H
12 OCHj; benzyloxy 'H
13 OCH; OH H
14 OCH; A @) H.

| LK/O\'
15 OCH; ﬁ\/o\ H
16 OCH; (8)-OCH,CH(OH)CH,-(3-hydroxy- 1-pyrrolidine) H

17 OCH; (S)-OCH,CH(OH)CH,-(1-azetidine) | H
18 .OCHj3 (S)—OCHZCH(OHjCHz—(l -pyrrolidine) H
19 OCH; (S)-OCH2CH(OH)CH,-(1-piperidine) H
20 OCH; (S)-'OCI—IgCH(OH)CHZNH-(cyclobutyl) H
21 OCH; - (8)-OCHzCH(OH)CH;NH-(cyclopentyl) H
22 OCH3; (S)-OCH,CH(OH)CH,-NHCH,(5-methyl-2-furyl) H
23 OCHj3; (S);OCHZCH(OH)CHz-NHCHz(Z-thiophene) H
24 O‘CH; (S)-OCH,CH(OH)CH;NH-(2-hydroxyethyl) H
25 OCH; (S)-OCH,CH(OH)CH,NH-(2-(thioethyl)ethyl) H
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A 25 _
NC. RZ A RO - R
26 OCH; ‘ OCH,CH;NHCH,CH,;N(CH;), H
27 OCH; OCH,CH;NH-(4-hydroxy-n-butyl) H
28 OCH; OCH,CH,;NHC(CHj3),CH,0OH H
29 OCH; OCH,CH;NHCH,-(cyclopropyl) H
- 30 OCH; OCH;CHZNHCHz-(Z—tetrahydro_furyl) H
31 | OCH; OCH,CH,(1-piperiding) H
32 OCH3 OCH,CH,CH,;NH-(4-hydroxy-n-butyl) H
33. | OCH, OCH,CH,CH;NHC(CHs,),CH,0H H
34 OCH; . OCH,CH;CH;NHCH_-(cyclopropyl) H
35 | OCH, OCH,CH,CH,NHCH,-(2-tetrahydrofuryl) H
36 OCH; |. OCH,CH,CH>-(1-pyrrolidine) H
37 OCH; , O_CH2CH2CH2-(4—hydroxy-1 -piperidine) H
38 OCH; |- OCH;-(2-(4-benzylmorpholine)) H _
39 OCH; (8)-OCH,CH(OH)CH;-(4-carboxamido- 1 -piperidine) H
40 OCH; (8)-OCH,CH(OH)CH,NHC(CH,CH3)(CH,0H); H
4] OCH; | (8)-OCHCH(OH)CH,NHC(CH3),CH,CH,0H H
42 | OCH; , (S)-OCHZCH(OH)CHZNHC(CH3)2C}IZOH H
43 ‘OCH; | (S)-OCH,CH(OH)CH,NH-(cyclohexyl) H
44 OCH; | (S)-OCH,CH(OH)CH,NH-(1-methyl-2-hydroxyethyl) H
45 | OCH; (8)-OCH,CH(OH)CH,;NHCH,C(CH;),CH,0H H
46 OCHj3 (S)-OCH2CH(OH)CH2NHCH2-(1-éthyl-2-pyrrolidinyl) H
47 OCH; (S5)-OCH,;CH(OH)CH;NHCH;-(cyclohexyl) H
48 OCH; . OCH;CH;-(1-(2-methyl-4,5-dihydroimidazole)) H
49 | OCH; |. OCH,CH,-(1-(2-ethyl-4,5-dihydroimidazole)) H
50 OCH; OCH,CH,-(1-(1,4,5,6-tetrahydropyrimidine)) H
51 OCH, OCH2CH,-(1-(4,5-dihydroimidazole)) H
52 OCH; OCH,CH,;NHCO-(rert-butoxy) H
53 | OCH; 3-chloropropoxy H
54 OCH; (S)-OCH,C(CH3)(OH)CH,0-(4-nitrobenzoyl) H
55 OCH; OCH;-(3-(4-benzylmorpholine)) H
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NC. R ' R R’
56 OCHs;. (S)-OCH,CH(OH)CH,-(4-morpholine) H
57 OCH; OCH,CH,CH,-(1 -(4,5-dihydroimidazole)) H
58 OCH; "~ (8)-OCH,C(CH;3)(OH)CH,-(1 -piperidine) H
59 OCH; (S)-OCHZC(CHg)(OH)CHzNH-(cyclopentyl) H
60 OCH; (S)-OCH,C(CH;3)(OH)CH,NH-(cyclohexyl) H
61 OCH; (S)-OCHzC(CHg)(OH)CHz—(4-m0rpholine) H
62 | OCHj3; (S)-OCH,C(CH3)(OH)CH,-(1 -pyrrolidine) H
63 OCHj3; (S)-OCH:C(CH;)(OH)CHzNH-_Q-(thioethyl)ethy]) H
64 OCH; OCH,CH,CHa2-(1-piperidine) H
65 OCH,; q H
. ) ' O/\©
ol
’ ° ,P\
- o™
OWO\'
66 OCH; Ho\?H H
(:)/P‘\O . ‘
N\/?\/O\

where * indicates the point of attachment to the quinazoline ring.

Table 3
H
N N R1'07
-
LT
AN X
CH,0 Sy
»
R3 N
N° TR TR _
67 " OCH;CH,;CH,-(4-morpholine) ~ 4-chlorophenyl
68 : ‘benzyloxy : 4-chlorophenyl
69 ~ OH - . 4-chlorophenyl
70 |- o . ' 4-chlorophenyl
L\/o\, |




© WO 01/21597

' PCT/GB00/03593 -

27 .

NG R R0

71 (R)-OCH,;CH(OH)CH,-(1-pyrrolidine) 4-chlorophenyl

72 (R)-OCH,CH(OH)CH,-(1-piperidine) 4-chlorophenyl

73 (R)-OCHzCH(OH)CHZNH-(cyCIOpentyl) 4-chlorophenyl

74 ('R)-OCHgCH(OH)CH;NH-(cyclohexyl) 4-chlorophenyl

'75 2-bromoethoxy 4-chlorophenyl

76 OCH,CH,-(1-pyrrolidine) 4-chlorophenyl

77 OCH,CH»-(1-piperidine) 4-chlorophenyl

78 OCH;CH,-NH(cyclopentyl) 4-chlorophenyl |

79 .. OCH,CH,-NH(cyclohexyl) 4-chlorophenyl

80 OCH;CHz-NHCHz-(cyclopropyl) 4-chiorophenyl

81 OCH,CH,-NHCH,-(2-tetrahydrofuryl) 4-chlorophenyl. A

82 0] 3-chlorophenyl

L\/0\*
83 o] 4-fluorophenyl
,Q\/o\*

84 . (S)-OCH,CH(OH)CH,-(1-piperidine) 3-chlorophenyl

85 OCH;-(4-(1-methyl)piperidine) "|. 3-chloro-4-fluorophenyl
86 benzyloxy 3-chloro-4-fluoropheny!

Table 4
N ‘H\
HN
CH,0 Ny
,/\NMd N//,
I :

N°.- UL . N°. RIOF

87 H 106 CO-(4-ethylphenyl)
88 CO-(4-pyridyl) 107 : CO-(4-quor0phenyl)
89 CO-(2,4-difluorophenyl). 108 CO-(4-nitrophenyl)
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N°. RI08 NG R108

90 CO-(3-bromo-4-fluorophenyl) 109 CO-(4-methoxyphenyl)

91 CO-(3-bromo-4-tolyl) 110 CO-(4-(methylthio)phenyl)
92 CO-(3~(trifluoromethyl)phenyl) 11 1 CO-(2-furyl)

93 CO-(3-éhlorophenyl) 112 CO-(1-methyl-2-pyrrolyl) |
94 CO-(3,4-dichlorophenyl) 113 CO-(2-thiophene)

95 CO-(3-chloro-4-fluorophenyl) 114 CO-CH,CH,-Ph

96 CO-(3,5-dichlorophenyl) 115 CO-(4-tolyl) |
97 CO-(3-cyanophenyl) 116 CO-CH;CH,CH;-cyclohexyl
98 CO-(3-fluorophenyl) 117 CO-n-butyi

99 | CO-(3,5-dichloro-4-nitrophenyl) | 118 CO-cyclopentyl

100 CO-(3,5-dimethylphenyl) 1 19 "~ CO-cyclohexyl

101 CO-(3-nitro-4-chlorophenyl) 120 CO-(2-chlorophényl)

102 |- CO-(3,4-methylenedioxyphenyl) | 121 | CO-(4-(N ,N-di-n-propylsulphamoyl)

phenyl)
103 CO-(3-methoxyphenyl) 122 CO-(2—(triﬂuorohethyl)-4-ﬂuoro-
' phenyl)
104 . CO-(3-phenoxyphenyl) 123 CO-(2-chloro-4,5_-diﬂuorophenyl)
105 CO-(4-bromophenyl) |
Table 5
O
/CN/\IKU\ R109
HN x-N
CH,O NN
‘/\N/\/\ o N//'
, O\/'
. R N°. R 109 '
124 .OH 172 NHCH;-(3-chloro-4-fluorophenyl)-
125 NH-Ph 173 NHCH;-(Z,Z-dimethyl—tetrahhydrb—
- pyran)
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126 NH-cyclohexyl 174 NH-(3-(methylthio)propyl)
127 NH-(4-chlorophenyl) 175 | NH-(3-(3-methyl-4-pyrazolyl)propyl)
128 'NH-(4-tolyl) 176 NH-(5-methyl-2-thiazolyl)
129 NH-(2-quinolyl) 177 NH-(4-fluorophenyl)
130 NH-(2,3-dichlorophenyl) 178 NH-(4-(methylthio)phenyl)
131 NH-(1-methy!-5-pyrazolyl) 179 NHCH,-Ph
132 NH-(3-methyl-4-nitro-5- 180 NHCH,;-(2-tolyl)
isoxazolyl) :

133 NH-(2-chlorophenyl) 181 NHCH,-(3,4-dichlorophenyl)

Al34 NH-(2-chloro-5-nitrophenyl) 182 NH-(3-ethoxypropyl) . .
135 NH-(2-nitrophenyl) 183 NH-(3-( I-imidazolyl)propyl)
136 NH-(2-(methylthio)phenyl) 184 NHCH;-(2,4-difluorophenyl)
137 NH-(3-cyanophenyl) 185 NH-(3-(1 -pyrrolidinyl)propyl)
138 NH-(3-fluorophenyl) 186 NHCH;-(3-thiophene)
139 NH-(3,4—dichlorophéhyl) 187 NH-(3-tetrahydrothiophene-1,1-

v . ' | dioxide)
140 NH-(3-methoxyphenyl) 188 NHCH,-(2-(1,4-dioxan))
141 | NH-(3-(trifluoromethyl)phenyl) | 189 NI—ICH;,-(4-(dimethylamino)phényl)
142 NH-(4-nitrophenyl) ‘ 190 | NH-(3-phenylpropyl)
143 NH-(3-methylbutyl) 191 : NHCH2CH2~(4—pYridyl)
144 1 NH-(5-carbomethoxy-2-furyl) 192 NHCH;-(3-chlorophenyl)
145 NHCHz-(S-(tri-ﬂuoromethyl) 193 NH-(3-bromo-4-methylphenyl) '
| phenyl)
146 NH-n-heptyl 194 NH-(5-ethyl-2-thiadiazolyl)
147 NHCH,-(4-fluorophenyl) 1 95
. NH-(2-pyrazinyl)
148 | NH-(2-carbomethoxy-4-methyl | 196 NH-(3-chloropheny!)
-3-thiophene)

149 | NHCH,CH,-(1-cyclohexenyl) 197 NH-(3,5-dichlorophenyl)
150 | NH-(3,5-dimethyl-2-pyrazinyl) | 198 NHCH;-(2-chlorophenyl)
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N°. R N°. R

151 'NHCH,CH,-(2-thiophene) 199 NHCH,-(3-tolyl)

152 | NH-(2-fluoro-5-nitrophenyl) 200 NHCH,CH,-Ph

153 NH-cyclopropyl 201 NHCH,-(2,5-difluorophenyl)

154 NHCH;-cyclopropyl 202 NHCH;-(3,4-difluorophenyl)

155 NH-cyclobutyl 203 -‘NHCH;-(3-methoxyphenyl)

156 NH-cyclopentyl 204 NH-(2-thiadiazolyl)

157 NH-2-indany] 205 NHCH,-(2-furyl)

158 NHCH;-cyclohexyl 206 NH-(3-chloro-4-fluorophenyl)

159 NH-(6-chloroA-3-pyridyl) 207 NHCH,-(3,5-dimethylphenyl)

160 NHCH,-(4-nitrophenyl) 208 NH-(4-methoxyphenyl)

161 NHCH;-(2-tetrahydrofuryl) | 209 NHCH;-(2-fluorophenyl) -

162 | - NHCH;CHZ(S-methyl-3- 210 NHCH;-(2-methoxyphenyl)

indolyl) ‘ '

163 NH-2-pyridyl 211 " NHCH,-(3-fluorophenyl)
164 NH-3-pyridyl 212 NHCH;-(4-chlorophenyl)

165 NH-4-pyridyl 213 NHCH,-(4-tolyl)

166 NH-( l-isoquinolyl) 214 NH-(4-bromophenyl)

167 NH-(2,4-dinitrophenyl) 215 NH-(iso-propyl)

168 NH-(3-(triﬂuorome-thyl)-4'-nitro 216 NH-((R)-sec-butyl)

phenyl)

169 NH-(2-cyanophenyl) 217 NH-((S)-sec-butyl)

170 NH-(2-ﬂuor.ophenyl) : 218 NH-(4-(dimethy]amino)pfxenyl)

171 |  NH-(2,4-difluorophenyl) 219 NH-CH;CH;-cyclopropyl
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Table 6
O
110
N N R!
IN H
HN =
CH,0 Sy
P
R3 N
NO. . RJ R 10
220 benzyloxy 3-chloro-4-fluorophenyl
221 benzyloxy 2,4-difluorophenyl
222 OH 2,4-difluorophenyl
223 : OH 3-chloro-4-fluorophenyl
224 3-chloropropoxy 3-chloro-4-fluorophenyl
225 3-chloropropoxy 2,4-difluorophenyl
226 o - ~ 3-chloro-4-fluorophenyl
Ll\/ O\* .
227 | O 2,4-difluorophenyl
L\/o\*
228 benzyloxy 2-(cyclopropyl)ethyl
229 | (R)-OCH,CH(OH)CH;-(1-piperidine) 3-chloro-4-fluorophenyl
230 | OCH,;CH,CH,;-NHCH;(cyclopropyl)y 2,4-difluorophenyl

. where * is the point of attachment to the quinazoline ring
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Table 7
N R111
=
2
_ HN X
‘CH,0 Y
o
ANo Riu N°. R
231 CN 242 | CH,NH-CO-CH,-(4-chlorophenyl)
232 4-pyridyl 243 CH;NH-CO-CH;CH,-(4-chloro’
phenyl) V
1233 4-carboxamidophenyl 244 CH;NH(3-methylbutyl)
234 CH,NH-CO-(benzyloxy) 245 CH,NH-CH,CHy(1-cyclohexenyl)
235 . CH;NH, 246 CH;NH(5-nitro-2-pyridyl)
236 CH;NH(4-chlorophenyl) 247 CH,NH(3-nitro-2-pyridyl)
237 | CH;NH(2-(methylthio)phenyl) | 248 CH,;NH(3,4-difluorophenyl)
238 | CH,NH(2,3-difluorophenyl) 249 CH,NH(2,4-difluorophenyl) |
239 CH>NH(3-chloro-4-fluoro 250 CHzNH(4-ﬂuorbphenyl)
 phenyl) ' _ A
240 CHoNHCO-(iso-butyl) 251 CH,NH(2-chloro-4-fluorophenyl)
241 CHzNH-CO-(4-chlorophenyl) ‘
Table 8.
' N. R112
Qs
/Q/N -
HN"™ .
- CH,;0 XN
5
R3 N
NO' R3 R”2
252 benzyloxy CH;NH-(3-chloro-4-fluorophenyl)
253 OH CH>NH-(3-chloro-4-fluorophenyl)
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N°. T R'"
254 | (R)-OCH>CH(OH)CH,-(1-piperidine) | CH,NH-(3 -chloro-4-fluorophenyl)
255 OCH,CH,CH,-(4-morpholine) OCH;-(3-chloro-4-fluorophenyl)
Table 9
|
' HN X
R2 ' ,
\N~
R3 N/)
N°. |- R’ R’
256 OCH,CH,CH,-(4-morpholine) . OCH;
257 NO; _ F
258 NO, benzyloxy
259 NO; : OCH;-(4-(1-methyl)piperidine)
260 L NH, ‘ F
- 261 .2-methoxyethoxy~ . 2-methoxyethoxy
262 NH-(OH) OCH;-(4-(1-methyl)piperidine)
Table 10
- H
N_ .R113
~
il
x> O
HN N
CH,0 XN
CH,O N//l
263 Ph 269 2,A-dinitrophenyl

264 5-methyl-2-pyrazinyl 270 - 2-(methylthio)phenyl
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N° ' R NE. ' R0
265 2-pyridiyl 271 cyclopentyl
266 2-quinolinyl 7 272 E-styrenyl
267 2-chloro-5-nitrophenyl 273 4-methoxybenzyl
268 2-nitro-3-methoxyphenyl 274 . 3-thiophene
Table 11 .
R114
~ ]
Y
HN N
CH,O NN
o/ |
NO. . R”4 . NO. .' R|l4
275 NH-CO-(2-thiophene) 279 NH-CO-Ph
276 | NH-CO-CH;-(2-thiophene) 280" NH-CO-(4-chlorophenyl)
277 cl - | 281 NH-CO-(3,4-dichlorophenyl)
278 | NH-CO-(3,5-dichlorophenyl) | 282 NH-CO-(3-chloro-4-fluoro
phenyl)
Table 12
R115
N
HN X
CH,0O XN
=
CH,O N)
NO ] . Rl 15 ] . NO. ] . . RLIS
283 CO-Ph 290 . NH-cyclopropyl
284 | . n-butoxy 291 " NH-cyclohexyl
285 ' ' Br 292 NH-n-propyl
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N°. RIS ) N UL
286 1-pyrrolidinyl 293 - NHCH,-Ph
287 NH-n-hexyl 294 NHSO,-(4-tolyl)
288 1-(4-(4-cyanophenyl)piperazinyl 295 4-chlorophenoxy
289 | I-piperidinyl -~ 296 benzyloxy
Table 13 )
R117
= RY®
N

N°. R
297 trifluoromethy! H-
298 3-pyridyloxy H
299 4-chlorophenoxy H
300 3-pyridylmethoxy H
301 3,4-dichlorobenzyloxy H
302 3,5-dichlorobenzyloxy H
303 3-fluorobenzyloxy H
304 4-(trifluomethyl)benzyloxy H
305 4,—chlorobenzyloxy | H
306 benzyloxy H
307 3-chlorobenzyloxy H
308 2,3-difluorobenzyloxy H
309 4-fluorobenzyloxy - H
310 2-chlorobenzyloxy H
311 2-chloro-4-fluorobenzyloxy H
312 3-chloro-4-fluorobenzyloxy H
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. TR - » R
313 4-chlorob¢nzyloxy _ CH;
314 " benzyloxy ~ CH; A
315 | 4-fluorobenzyloxy CH;V
316 | 4-methylbenzyloxy CH;
317 3-chlorobenzyloxy ' CH,
31 8 . 2,3-diﬂuorqbenzyloxy : . CHj;
319 2-chloro-4-fluorobenzyloxy CHs
32Q : SCH,-Ph - H
321 SCHy-(3,4-dichlorophenyl) H
322 SCH;-(4-fluorophenyl) H
323 NHCH,-(4-fluorophenyl) H
324 : NHCH;-(3,4-dic_:hlorophepyl) H
325 " NHCH,(3,5-dichlorophenyl) H
326 "NHCH,-Ph CH;

Table 14
L N
N

NG ' Y - Rns'
327 | S benzyloxy . | 4-chlorophenyl
328 . benzyloxy o ‘ ‘3-pyridyl
329 OCH2CH2CH2-NHCH2CHZ'CHz'-(4-morpho]ine) 3-chlorobenzyi
330 |. OCHZCHZCHzaNI—ICHz_CHz(ZHzN(CH;)z : 3-chlorobenzyl
331 | OCH;CH,CIL-N(CH;)CH,CH,0H 3-chlorobenzyl
332 OCH,CH,CHj;-(4-morpholine) ' 3-chlorobenzyl
333 T OCH;CH,CH,-(1-piperazine) 3-chlorobenzyl
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N°. - R’ R'"
334 OCH:CH,CH,-(1-pyrrolidine) - 3-chlorobenzyl
335 OCH,CH,CH,-NHC(CH;),CH,OH ~ 3-chlorobenzyl

Compounds of formula (I) may be prepared by vanous methods which would be

apparent from the literature. For example compounds of formula (1)

(Vi)

where R", R%, RJH, and R are equivalent to a group R, R? R3and R? as defined in
relation to formula (I) or a precursor thereof, and R®’ is a leaving grouﬁ, with a -
compound of formula (VIII) o
H-X-R® (VIID)

where X and R’ are as defined in relation to formula (I): and thereafter if desired or |
necessary converting a group R', R¥", R* orR* to a group"R', R?, R? and R*
respectively or to a different such group. '

A Suitable leaving groﬁps for R® include halo such as chloro, mesylate and
tosylate. The reactlon 1s su1tably effected in an organic solvent such as an alcohol hke .
isopropanol, at elevated temperatures, convemently at the reflux temperature of the
solvent.

The conversion of a group R',R¥ R orR* 0 a group R', R? R® and R*
respectively or to a different such group, may be particularly useful in connection wnh
the preparation of compounds of formula (I) where these groups are complex in nature
and examples of these preparations are provided hereinafter.

| In a particular embodiment, R', R¥, R*" or R* are groups R', R? R?® and R*

respectively.
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Compounds of formula (VII) and (VIII) are either known compounds or they can

Be derived from known compounds by conventional methods. For example, where in
the compound of formula (VIII), R® carries a substituent group R¥, this ‘may be
introduced into the ring using known chemistry. For example, compounds of formula
(IX) where X is an NH group may be-prepared by reduction of a compound of formula
Ix) ‘

O,N-R? (IX)

for.example by reaefion with hydrogen in the presence of a catalyst such as a palladium
catalyst or by reaction with a reducing agent such as sodium hydrosulphite

Compounds of formula (IX) where R® is a group of formula (i), (ii), (iii), (1v) or
(v) above and R is a group of formula (II) above can be prepared by reacting a

compound of formula X)

where R®! is as defined above and Yl, Y, and Y; are selected from N CHor CRSI as

appropriate, with a compound of formula XD

(XD

where R’ and q are as defined in relation to sub-formula (II) and R®¥¥ is a leaving group

‘such as halo. The reaction is suitably effected in the presence of a base such as pyridine

at elevated temperatures, conveniently at the reflux temperature of the so]vent
Compounds of formula (I) are inhibitors of aurora 2 kinase. -As a result, these
compounds can be used to treat disease mediated by these agents, in particular
proliferative disease. |
According to a further aspect of the invention there is provided a eompound of

the formula () as defined herein, or a pharmaceutically acceptable salt or an in vivo
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hydrolysable ester thereof, for use in a method of treatment of the human or animal body

by therapy. In particular, the compounds are used in methods of treatment of

proliferative disease such as cancer and in particular cancers such as colorectal or breast

cancer where aurora 2 is upregulated.

According to a further aspect of the present invention there is provided a method
for inhibiting aurora 2 kinase in a warm blooded animal, such as man, in need of such .
treatment, which comprises administering to said animal an effective amount of a
compound of formula (I), or a pharmaceutically acceptable salt, or an in vivo
hydrolysable ester thereof.

The invention also provides a pharmaceutical composition comprising a
compound of formula (I) as defined herein, or a pharmaceutically acceptable salt, or an

in vivo hydrolysable ester thereof, in combination with at phamiaceutically acceptable

~ carrier. Preferred compounds of formula (1) for use in the compositions of the invention

are as described above. _

The compositions of the invention may be in a form suitable for oral use (for
example as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions,
emulsions, diépersible powders or granules, syrups or elixirs), for topical use (for

example as creams, ointments, gels, or aqueous or oily solutions or suspensions), for .

- administration by inhalation (for example as a finely divided powder ora liquid aerosol), -

for administration by insufflation (for examplé as a finely divided powder) or for
parenteral administration (for example as a sterile aqueous or oily solution for

intravenous, subcutaneous, intramuscular or intramuscular dosing or as a suppository for

rectal dosing).

The compositions of the ihvention may be obtained by conventional procedures
using conventional pharmaceutical excipients, well known in the art. Thus, compositions
intended for oral use may contain, for example, one or more colouring, sweetening,
flavouring and/or preservative agents. A

Sﬁitable pharmaceutically acceptable excipients for a tablet formulation include,
for example, inert diluents such as lactose, sodium carbonate, calcium phosphéte or
calcium carbonate, granulating and disintegrating agents such as corn starch or algenic

acid; binding agents such as starch; lubricating agents such as magnesium stearate,

' stearic acid or talc; preservative agents such as ethyl or propyl p-hydroxybenzoate, and
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anti-oxidants, such as ascorbic acid. Tablet formulations may be uncoated or coated

either to modify their disintegration and the subsequent absorption of the active
ingredient within the gastrointestinal track, or to improve their stability and/or
appearance, in either case, using conventional coating agents and procedures well known
in the art. . '

"Compositions for oral use may be in the form of hard gelaﬁn capsules in which
the active ingredient is mixed with an inert solid diluent, for exémple, calcium
carbonate, calcium I-)hosphate‘ or kaolin, or as soft gelatin capsules in which the active
ingredient is mixed with water or an oil éuch as peanut oil, liquid paraffin, or olive oil.

Aqueous suspensions generally contain the active ingredient in finely powdered
form together with one or more suspending agents, such as sodium

carboxymethylcellulose, methylcellulose, hydroxypropylmethy]cellulbse, sodium

- alginate, polyvinyl-pyrrolidone, gum tragacanth and gum acacia; dispersing or wetting

agents such as lecithin or condensation'products of an alkylene oxide with fatty acids
(for example polyoxyethylene stearate), or condensation products of ethylene oxide with
long chain aliphatic alcohols, for exa'mple heptadecaethyleneoxycetanol;, or condensation
products of ethylene oxide with partial.esters derived from fatty acids and a hexitol such
as polyoxyethylene s'orbitol.monooleate, or condensation products of .ethylene oxide with
long chain aliphatic alcohols, for example heptadecaethyleneoxycetanol, or condensation
products of ethylene oxide with partial esters derived from fatty acids and a hexitol such
as polyoxyethylene sorbitol monooleate or condensation products of ethylene oxide with
partial esters derived from fatty acids and hexitol anhydrides, for example polyethylene
sorbitan monooleate. The aqueods suspensions may also contain one or more |
preservatives (such as ethyl or propyl p-hydroxybenzoate, anti-oxidants (such as .ascorbic
acid), colouring agents, ﬂavouﬁng agents, and/or sweetening agents (such as sucrose,
saccharine or aspartame). ‘ ' ‘

Oily suspensions m-ay be formulated bylsuspending the active ingredient in a
vegetable oil (sﬁch as arachis oil, olive oil, sesame oil or coconut oil) or in a mineral oil-
(such as liquid paraffin). The oily suspensions may also contain a thickening agent such
as beeswax, hard paraffin or cetyl alcohol. Sweetening agents such as those set out
above, and flavouring agents may be added to provide a palatable oral preparation. These

compositions may be preserved by the addition of an anti-oxidant such as ascorbic acid.
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Dispersible powders and granules suitable for preparation of an aqueous

suspension by the addition of water generally contain the active ingredient together with

a dispersing or wetting agent, suspending agent and one or more preservatives. Suitable

dispersing or wetting agents and suspending agents are exemplified by those élready
mentioned above. Additional éxcipiepts such as sweetening, flavouring and colouring
agents, may.also be present. | - '

The pharmaceutical compositions of the invention may also be in the form of
oil-in-water emulsions. The oily phase may be a vegetable oil,v such ‘as olive oil or
arachis oil, or a mineral oil, such as for example liquid parafﬁn or a mixture of any of
these. Suitable emulsifying agents may be, for example, naturally-occurring gums such
as gum acacia' or gum tragacanth, naturally-occurring phbsphatid'es such as soya bean,
lecithin, an esters or partlal esters derived from farty acids and hexitol anhydrldes (for
example sorbitan monooleate) and condensation products of the said pamal esters with
ethylene oxide such as polyoxyethylene sorbitan monooleate. The emulsions may also
contain sweetening, flavouring and preservative agents.

Syrups and elixirs may be formulated with sweetening agents such as glycerol,
propylene glycol sorbitol, aspartame or sucrose, and may also contain a demulcent,
preservative, flavouring and/or colourmg agent. .

The pharmaceutical compositions may also be in the form of a sterile injectable
aqueous or oily suspension, which may be formulated according to known procedures
using one or more of the appropriate diépersing or wetting agents and suspending agents,
which have been mentioned above. A sterile injectable preparation may also be a sterile
injectable solution or suAspens‘ion in a non-toxic parenterally-acceptable diluent or
solvent, for example a solution’in 1,3-butar_1ediol.

‘ Suppository formulations may be prepared by mixing the active ingredient with a .
suitable non-irritating exci'pilentzwhich is solid at ordinary temperatures but liduid at the
rectal temperature and will therefore melt in the rectum to release the drug. Suitable
excipients include, for example, cocoa butter and polyethylene glycols.

Topical formulations, such as creams, ointments, gels and aqueous or oily
solutions or suspensions, may generally be obtained by formulating an active ingredient
with a conventional, tppically acceptable, vehicle or diluent using conventional

procedure well known in the art.
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Compositions for administration by insufflation may be in the form of a finely

divided powder containing particles of average diameter of, for example, 30p or much
less, the powder itself comprising either ac.tive ingredient alone or diluted with one or
more physiologically acceptable carriers such as lactose. The powder for insufflation is
then conveniently retained in a c;ipsulc containing, for example, 1 to 50mg of active
ingredient for use with a turbo-inhaler device, such as is used for insufflation of the
known agent sodium cromoglycate;

Compositions for administration by inhalation may be in the form of a
conventional pressurised aerosol arranged to dispense the active ingredient either as an
aerosol containing finely divided solid or liquid droplets. Conventional aerosol

propéllants such as volatile fluorinated hydrocarbons or hydrocarbons may be used and

 the aerosol device is conveniently arranged to dispense a metered quantity of active

ingredient.

For ﬁirther information on Formulation the reader is referred to Chapter 25.2 in
Volume 5 of Comprehensive Medicmal Chemistry (Corwin Hansch; Chairman of
Editorial Board), Pergamon Press 1990

The amount of active ingredient that is combined with one or more excipients, to

- produce a single dosage form will necessarily vary depending upon the host treated and

' the particular route of administration. For example, a formulation intended for oral

administration to humans will generally contain, for example, from 0.5 mg to 2 g of

~ active agent compounded with an appropriate and convenient amount of excipients

which may vary from about 5 to about 98 percent by weight of the total composition.
Dosage unit forms will generally contain about 1 mg to about 500 mg of an active
ingredient. For further information on Routes of Administration and Dosage Regimes
the reader is referred to Chapter 25.3 in Volume 5 of Comprehensive Medicinal
Chemistry (Corwm Hansch Chairman of Editorial Board), Pergamon Press 1990.

The size of the dose for therapeutic or prophylactic purposes of a compound of
the Formula I will naturally vai’y according to the nature and severity of the conditions,
the age and sex of the animal or patient and the route of administration, according to

well known principles of medicine. As mentioned above, compounds of the Formula I

are useful in treating diseases or medical conditions which are due alone or in part to the

effects of aurora 2 kinase.
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In using a compound of the Formula I for therapeutic or prophylactic purposes it

will generally be administered so that a daily dose in the range, for example, 0.5 mg to
75 mg per kg body weight is received, given if required in divided doses. In general
lower doses will be administered when-a parenteral route is employed. Thus, for
example, for intravenous administration, a dose in the range, for example, 0.5 mg to 30
mg per kg body weighf will generally be used. Similarly, for administration by
inhalation, a dose in the range, for example, 0.5 mg to 25 mg per kg body weight will be
used Oral administration is however preferred.

A further aspect of the invention comprises a compound of formula (1) as defined
above, or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, for use
in the preparation of a medicament for the treatment of proliferative di.séase. Preferred |
compounds of formula (I) for this purpoée are as described above.

The treatment defined hereinbefore may be applied as a sole therapy or may
involve, in addition to the compounds of the invention, one or more other substancesA
and/or treatments. Such conjoint treatment may be achieved by way of simultaneous,
sequential or separate adminstration of theAindividual components of the treatment. In
the field of medical oncology it is normal practice to use a combination of different
forms of treatment to treat cach patient with cancer. The other components of such
conjoint treatment may be, for example, surgery, radiotherapy or chemotherapy. Such
chemotherapy may include one or more of the folldwing categories of therapeutic
agents:- | |

| (i) anti-invasion agents (for example métaIIOproteina'se inhibitors like
marimastat and inhibitors of urokinase plasminogen activator receptor function);

(i) anti-proliferative/anti-neoplastic drugs and combinations thereof, as used

in medical oncology, such as platinum derivatives (for example cis-platin, carboplatin); - |

alkylating agents (for example cyclophosphamide, nitrogen mustard, melphalan,
chlorambucil, busulphan and nitrosoureas); anti-metabolites (for example anti-folates

such as fluoropyrimidines like 5-fluorouracil and tegafur, raltitrexed, methotrexate,

cytosine arabinoside and hydroxyurea); anti-tumour antibiotics (for example

anthracyclines like adriamycin, bleomycin, doxorubicin, daunomycin, epirubicin,
idarubicin, mitomycin-C, dactinomycin and mithramycin); anti-mitotic agents (for

example vinca alkaloids like vincristine, vinblastine, vindesine and vinorelbine and
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taxoids like taxol and taxotere); and topoisomerase inhibitors (for example

. epipodophyllotoxins like etoposide and teniposide, amsacrine, topotecar and
camptothecin);

(iii) cytoétatic agents such as anti-oestrogens (for example tamoxifen,
tore;mifene, raloxifene, dr'olbxifene and iodoxyfene); anti-androgens (for example
bicalutamide, flutamide, nilutamide and cyproterone acetate); LHRH antagonists or

- LHRH agonists (for example goserelin,_leuprorelin and buserelin); progestogens (for
example megestrol acetate); aromatase inhibitors (for example as anastrozole, letrazole,
vorazole and exemestane) and inhibitors of S5-reductase such as finasteride;

(iv)  inhibitors of growth factor function, for example such inhibitors include
growth factor antibodies, growth factor receptor antibodies, tyrosine kinase inhibitors
and serine/threohine kinase inhibitors, for example inhibitors of the epidermal growth.
factor faniily (for example EGF R tyrosine kinase inhibitors) for example inhibitors of
the platelet-derived growth factor family and for example inhibitors of the hepatocyte -

- growth factor family; and - |

W) antiangiogenic agents such as those which inhibit vascular endothelial
growth factor such as the compounds disclosed in Intémational Patent Applications WO
97/22596, WO 97/30035, WO 97/32856 and WO 98/13354 and those that work by other
mechanisms (for example linomide, mh1b1tors of integrin av[33 function and
angiostatin):

Such combination products employ the compounds of this invention within the
dosage range described herembefore and the other pharmaceutically-active agent w1thm
its approved dosage range. ' »

The invention will now be illustrated in the following non limiting Examples, in
which standard' techniques known to the skilled chemist and technidues analogous to
those described in these Examples may be used where appropriate, and in which, unless 7_
otherwise stated: ‘ '

(i) evaporationé .were carried out by rotary evaporation in vacuo and work up procedures
were carried out after removal of fcsidﬁal solids such as drying agents by filtration;

(ii) 'opeArations were carried out at ambient temperature, typicaily. in the range 18-25°C
and in air unless stated, or unless the skilled person would otherwise operate under an

atmosphere of an inert gas such as argon;
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(iii) column chromatography (by the flash procedure) and medium pressure liquid

chromatography (MPLC) ’were'performed on Merck Kieselgel silica (Art. 9385) or on
Merck Lichroprep RP-18 (Art. 9303) reversed-phase silica, obtained from E. Merck,
Darmstadt, Germany; bond elute chromatography was performed using Varian Mega
Bond Elut cartridges (10 g, order code 1225-6034), obtained from Varian Sample
Preparation Products, California, USA; '

(1v) yields are given for illustration only and are not necessarily the maximum artainable'
(v) the structures of the end products of the formula (I) were generally confirmed by
nuclear (generally proton) magnetic resonance (NMR) and mass spectral techmques
proton magnetic resonance chemical shift values were mcasured m_deuteratcd DMSOdg
(unless otherwise stated) on the delta scale (ppm downfield from 'tétra;methyl'silane)
using a Varian Gemini 2000 spectrometer .operat.ing‘ét a field strength of 300MHz, or a |
Bruker DPX300 spectrometer operating at a field stréngth of 300MHz; and peak
multiplicities are shown as follows: s, singlet; d, doublet; dd, double doublet; t, triplet; q,
quartet; qu, quintet; .m, mﬁltiplet; bs, broad singlet; mass spectrometlfy (MS) was
performed by electrospray on a VG platform; .
(vi) robotic synthesis was carried out using a Zymate XP robot, with solution additions
via a Zymate Master Laboratory Station and stirred via a Stem RS5000 Reacto-Station at
25°C; | -

(vii) work up and purification of reaction mixtures from robotic synthesis was carried
out as follows: evaporations were carrie'd out in vacuo using a Savant AES 2000; column
chromatography was performed using either.an Anachem Sympur MPLC or Jones
Flashmaster MPLC systems on silica using Varian Mega Bond Elut cartridges; the
structures of the final products were confirmed by LCMS on a Mncromass OpenLynx A

system using the following and are quoted as retention time (RT) in minutes:

Column: 4.6 mm x 3 cm Hichrom RPB

Solvent A: 5% Methanol in Water + 0.1% formic acid

Solvent B: . 5% Methanol in Acetonitrile + 0.1% formic acid
Flow rate: 1.4 ml / min _
Run time: 5 minutes with a 4.5 minute gradient from 0-100% B
Wavelength: 254 nm, bandwidth 10 nm

Mgss detector: " Micromass Platform LC
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0.002 mi

(vii) Analytical LCMS for compounds which had not been prepared by robotic synthesis

was péfformed on a a Waters Alliance HT system using the following and are quoted as

retention time (RT) in minutes:

Column:
Solvent A:
Solvent B:
Solvent C:
Flow rate:
Run time:

5% solvent C
Wavelength:
Injection volume

Mass detector:

2.0 mm x 5 cm Phenomenex Max-RP 80A
Water

Acetonitrile

Methanol + 1% formic acid

1.1 ml/ min

5 minutes with a 4.5 minute gradient from 0-95% B + constant .

254 nm, bandwidth 10 nm
0.005 ml
Micromass ZMD

(viii) Preparative high performance liquid chromatography (HPLC) was performed on a

Gilson instrument using the following and are quoted as retention time (RT) in minutes:

Column:
‘Solvent A:
Solvent B:
Flow rate:
Run time:
Wavelength:

Injection volume

21 mm x 10 cm Hichrom RPB

Water + 0.1% trifluoracetic acid,

" Acetonitrile + 0.1% trifluoracetic acid

18 ml / min

15 minutes with a 10 minute gradient from 5-100% B
254 nm, bandwidth 10 nm

2.0-4.0 ml

(ix) intermediates were not generally fully characterised and purity was assessed by thin

layer chromatography (TLC), HPLC, infra-red (IR), MS or NMR analysis;

Particular examples of compounds of formula (I) are set out in Table 1

The following Examples illustrate the invention.
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Example 1 - Preparation of Compound 1 in Table 1

Benzoy! chloride (0.175 ml, 1.5 mmol) was added to a solution of
4-(2-amipo-5-pyri_midinamino)-6,7-d_imethoxyquinazoline (300mg, 1.0 mmol) in
pyridine (10 ml). The reaction was stirred at 0 °C for 1 hour, then the solvent was
removed in vacuo. Purification by flash chromatography on silica gel, eluting with 5 %
methanol in dichloromethane containing 1 % triethylamine yielded the title compound
(260 mg, 64 % yield) as an orange solid : A
'H-NMR (DMSO-dg) : 10.63 (s, 1H), 9.12 (s, 2H), 8.61 (s, 1H), 8.01 (d, 2H), 7.96 (s,
1H), 7.50-7.66 (m, 3H), 7.27 (s, 1H), 3.96 (s, 3H), 3.94 (s, 3H) :

MS (-ve ESI) : 401 (M-H),

MS (+ve ESI) : 403 (M+H)".- }'

4-chloro-6,7-dimethoxyquinazoline used as the starting material was obt'ained.as
follows : |

a) A mixture of 4,5-dimethoxyanthranilic acid (19.7 g, 100 mmol) and formamide
(10 ml) was heated at 190 °C for 5 hours. The‘mixture was allowed to cool to
approximately 80 °C and water (50 ml) was added. The mixture was then allowed to
stand at ambient temperature for 3 hours. Collection of the solid by suction filtration,
followed by washing with water (2 x 50 ml) and drying in vacuo, yielded | .'
6,7-dimethoxy¥3,4-dihydroquin.azolin-4-one (3.65¢g, 18 % yield) as a white’ solidl o
'H-NMR (DMSO-dg) : 12.10 (s, 1H), 7.95 (s, 1H), 7.42 (s, 1H), 7.11 (s, lH); 3.88 (s,
3H), 3.84 (s, 3H) - '

MS (-ve ESI) : 205 (M-H)".

b) Dimethylformamide (0.2 ml) was addedAdropwise to a solution of
6,7-dimethoxy-3,4-dihydroquinazolin-4-one (10.0 g, 48.5 mmol) in thionyl chloride (200
ml) and tﬁe reaction was heated at reflux for 6 hours. The reaction was cooled, excess
thionyl chloride‘ was removed in vacuo and the residue was azeotroped with toluene (2 x
50 ml) to remove the last of the thionyl chloride. The residue was taken up in.
dichloromethane (550 ml), the solution was washed with saturated aqueous sodium
hydrogen carbonate solution (2 x 250 ml) and the organic phasé was dried over
magnesium sulphate. Solvent evaporation in vacuo yielded
4-chloro-6,7-dimethoxyquinazoline (10.7 g, 98 % yield) as a white solid :

'H-NMR (DMSO-dg) : 8.86 (s, 1H), 7.42 (s, IH), 7.37 (s, 1H), 4.06 (s, 3H), 3.98
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(s, 3H) :

. MS (+ve ESI) : 225 (M-H)".

c) 60 % Sodium hydride in oil (0.4 g, 10 mmol) was slowly added to a solution of
4-chloro-6,7-dimethoxyquinazoline (1.12 g, S mmol) and 2-amino-5-nitropyrimidine
(1.05 g, 7.5 mmol) in dimethylacetamide (50 ml) at 100 °C under an inert atmosphere

for 30 minutes. The mixture was cooled then water (10 ml) was added and the solvents

~ evaporated in vacuo. Purification by flash chromatography on silica gel, eluting with 1-3

% methanol in dichloromethane yielded

4-(2-amino-5-nitropyrimidino)-6,7-dimethoxyquinazoline (1.38 g, 84 % yield) asan .

orange solid : A
'H-NMR (DMSO-dg) :'9.34 (s, 2H), 8.78 (s, 1H), 7.65 (s, 1H), 7.35 (s, 1H), 3.98 (s, 3H),
3.90 (s, 3H) : |

MS (+ve ESI) : 329 (M-H)+.

d) 10 % Palladium on carbon (100 mg, 0.094 mmol) was added to a stirred”

suspension of 4-(2—amino-5-riitropyrimidino)-6,7—dimethoxyqﬁinazoline (1.37g,4.19

 mmol) in ethanol (100ml) at ambient temperature and the reaction stirred for 6‘ hours

under an atmosphere of hydrogen. The reaction was filtered through a pad of celite and
the solvent was evaporated in vacuo. Pufiﬁcation by flash chrométography on silica gel,
eluting with 5-15 % methanol in dichloromethane yielded _ . -
4-(2-amino-5-pyrimidinamino)-6,7-dimethoxyquinazoline (721 mg, 58 % yield) as an '
orange solid : | '

'H-NMR (DMSO-dG) : 8.37 (s, 1H), 8.10 (s, 2H), 7.80 (s, 1H), 7.15 (s, 1H), 5.40 (s, 2H),
3.92 (s, 3H), 3.90 (s, 3H) : : ”

MS (+ve ESI) : 299 (M-H)+.

Example 2 - Preparation of Compound 2in Table 1

An analogous reaction to that described in example 1, but starting with
4-(2-amino-5-pyrimidinamino)-6-methoxy-7-(3-morpholinopropoxy)quinazoline (206
mg, 0.5 mmol) and benzoy! chloride (0.088 mg, 0.75 mmol), yielded the title compound

(75 mg, 30 % yield) as a white solid :

'H:NMR (DMSO-dg) : 10.73 (s, 1H), 9.21 (s, 1H), 8.75 (s, 1H), 8.18 (s, 1H), 8.01 (d,
2H), 7.70-7.54 (m, 3H), 7.40 (s, 1H), 4.32 (t, 2H) :
MS (-ve ESI) : 514 (M-H),
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MS (+ve ESI) : 516 (M+H)".
4-(2-amino-5- pyr1m1dmammo) 6-methoxy-7-(3-morpholinopropoxy)quinazoline, used
as the starting matenal was obtained as follows :
a) A mixture of morpholine (261 ml, 3.00 mol) and 1-bromo-3-chloropropane (148
ml, 1.50 mol) in toluene (900 ml) was stirred for 18 hours at ambient temperature.
Additional 1-bromo-3-chloropropane (25 ml; 0.25 mol)‘was added, the reaction was
stirred for a further 1 hour and then filtered to remove the precipitated solid be‘fore the
filtrate was concentrated in vacuo. Distillation of the crude oil yielded
N-(3-chloropropyl)-morpholine (119.3 g, 49 % yield) as the fraction boiling at 70 80 °C
/2.6 mmHg :
'H-NMR (DMSO-dg) : 3.65 (t, 2H), 3.55 (m, 4H), 2.40 (t, 2Hj, 2.39 (m, 4H), 1.85 (m,
2H) :

~ MS (+ve ESI) : 164 (M+H)".

b) . N-(3-Chloropropyl)morpholine (90 g, 0.55 mol) was added dropwise, over 30

~minutes, to a solution of ethyl vanillate (98 g, 0.50 mol) and powdered potassiuin
- carbonate (104 g, 0.75 mol) in dimethylformamide (300'ml) at 80 °C. The reaction was

‘heated at 80 °C for 90 minutes, cooled to ambient temperature, ﬁltered and the filtrate

concentrated in vacuo. The crude product was taken up in diethyl ether (1000 ml),
filtered and washed with water (2 x 200 ml) and brine (200 ml). Solvent eyaporanon
yielded ethy.l 3-methoxy-4-(3-morpholinopropoxy)benzoate (1.61 S5g,100% yield) asa
pale yellow oil which crystallised on standing to afford a pale yellow solid :

'H-NMR (DMSO-d},) :7.55(dd, 1H), 7.40 (d, 1H), 7.05 (d, 1H), 4.30 (q, 2H), 4.05 (t, .
2H), 3.80 (s, 3H), 3.55 (m, 4H), 2.40 (t, 2H), 2.35 (m, 4H), 1.90 (m, 2H), 1.30 (4, 3H)
MS (-ve ESI) : 324 (M-H)".

¢) . Concentrated sulphuric acid (110 ml) and concentrated nitric acid (19.0 ml, 0.289
mol) were added cautiously, over a 50 minute period, to a two-phase system containing é
stirred solution of ethyl 3-methoxy-4-(3-morpholinopropoxy)benzoate (76.5 g, 0.237
mol) in dichloromethane (600 ml), acetic acid (300 ml) and water (70 ml) at 5 °C. The
reaction was allowed to warm to ambient temperaturc over 18 hours, the aqueous phase
was separated, and the aqueous phase was taken to pH 9 By addition of 40 % aqueous
sodium hydroxide solution (775 ml). Extraction of the aqueous phase with

dichloromethane (3 x 600 ml) and subsequent solvent evaporation in vacuo_yielded ethyl
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3-methoxy-4-(3-morpholinopropoxy)-6-nitrobenzoate (141.3 g, 86 % yield) as a yellow

gum :
'"H-NMR (CDCl) : 7.50 (s, 1H), 7.10 (s, 1H), 4.40 (q, 2H), 4.20 (t, 2H), 4.00 (s, 3H),
3.70 (m, 4H), 2.50 (t, 2H); 2.45 (m, 4H), 2.05 (m, 2H), 1.40 (t, 3H) :

MS (+ve ESI) : 369 (M+H)". |

d) A suspension of ethyl 3-methoxy-4-(3- morpholmopropoxy) -6- mtrobenzoate
(132.2 g, 359 mmol) and 10 % palladium on carbon (3.0 g) in a mixture of ethanol (200
ml) and ethyl acetate (2000 ml) was stirred under an atmosphere of hydrogen for 18
hours. Removal of the catalyst by filtration, followed by solvent evaporation in vacuo
yieldéd ethyl 3-methoxy-4-(3-morpholinopropoxy)-6-aminobenzoate (122 g, 100 %
yield) as a brown oil : | |

'H-NMR (DMSO-dg) : 7.15 (s, 1H), 6.40 (s, 2H), 6.35 (s, 1H), 4.20 (q, 2H), 3.95 (1, 2H),
3.65 (s, 3H), 3.55 (m, 4H), 2.40 (t, 2H), 2.35 (m, 4H) 1. 85 (m, 2H), 1.25 (t, 3H) :

MS (-ve ESI) 337 (M-H), '

MS (+ve ESI) : 339 (M+H)".

e) A solution of ethyl 3-methoxy-4-(3-morpholinopropoxy)-6-aminobenzoate (130
g, 384 mmol) in formamide (280 ml) was heated at 180 °C for 3 hours, dunng which
time a small amount (25 ml) of liquid distilled out of the reaction. The reaction was
cooled to 125 °C and the excess formam1de was evaporated in vacuo. Trituration of the
solid residue with isopropanol (100 ml) followed by drying in vacuo, yielded
6-methoxy-7-(3-morpholinopropoxy)-3,4-dihydroquinazolin-4-one (83.0 g, 68 % yield)
as a pale brown solid : - '
'"H-NMR (DMSO-dg) : 12.01 (s, 1H), 7.95 (s, 1H), 7.45 (s, lH) 7. 10 (s 1H), 4.15 (t
2H), 3.85(s, 3H), 3.60 (m, 4H), 2.45 (t, 2H), 2.35 (m, 4H), 1.90 (m, 2H) :

MS (-ve ESI) : 318 (M-H),

MS (+ve ESI) : 320 (M+H)". .

f) Dimethylformamide (2.0 ml) was added dropwise to a soiution of
6-methoxy-7-(3-morpholinopropoxy)-3,4-dihydro-quinazolin-4-one (83.0 g, 261 mmol)
in thionyl chloride (700 ml) and the reaction was heated at reflux for 3.5 hours. The
reaction was cooled, excess thionyl chloride was removed in vacuo, the residue was
taken up in water (500 ml) and this aqueous solutlon was taken to pH 9 by addition of

saturated aqueous sodium blcarbonate solution (300 ml). The aqueous phase was-
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~ extracted with dichloromethane (2 x 400 ml), the organic solution was washed with

brine (400 ml) and the solvents were removed in vacuo. Trituration of the solid residue

- with ethyl acetate (150 ml), followed by drying in vacuo, yielded

4-chloro-6-methoxy-7-(3-morpholinopropoxy)quinazoline (53 g, 60 % yield) as a pale
brown solid : _ '

'H-NMR (CDCLy) : 8.85 (s, 1H), 7.39-(s, 1H), 7.38 (s, 1H), 4.30 (t, 2H), 4.05 (s, 3H), |
3.70 (m, 4H), 2.60 (t, 2H), 2.50 (m, 4H), 2.10 (m, 2H) :

MS (+ve ESI) : 338 (M+H)".

g) 60 % Sodium hydnde in oil (3.2g,80 mmol) was slowly added to a solution of
4-chloro-6- -methoxy-7-(3- morpholinopropoxy)quinazoline (13.5 g, 40 mmol) and
2-amino-5-nitropyrimidine (8.4g, 60 mmol) in dimethylacetamide (200 ml) at 100 °C
under an inert atmosphere for 30 minutes. The mixture was cobled, water. (100 ml) was '
added.and the solvents were evaporated in vacuo. The residue was dissolved in water
(250 ml) and washed with dichloromethane (150 ml). »The aqueous solution was
neutralised with 5.0 N hydrochloric acid and the resulting solid'was collected by suction
filtration, washed with water and then with acetone. Drying in vacuo yielded |
4-(2-amino-5-nitropyrimidino)-6-methoxy-7-(3-morpholinopropoxy)quinazoline (15.1 g,
86 % yield) as a light brown solid : |
"H-NMR (DMSO-dg) : 9.33 (s, 2H) 8.75 (s, 1H), 7.65 (s, 1H), 7.30 (s, IH), 4. 22 (t, 2H),
3.95 (s, 3H), 3.58 (m, 4H), 2.42 (m, 2H), 2.39 (m, 4H), 1.98 (m, 2H) : |

MS (+ve ESI) : 442 (M-H)*. | _

h). " 10% Palladium on carbon (500mg, 0.475mmol) was added to a-stirred
suspension of
4-(2-amino-S-nitropyﬁmidino)-G-methoXy-7—(3-morpholinopropoxy)quinazoline (54¢
,12.2 mmol) in ethanol (250 ml) at ambient temperature and the reaction stirred for 6
hours under an atmosphere of hydrogen. The reaction was filtered throﬁgh a pad of celite
and the solvent evaporated in vacuo to yield crude |
4-(2-amino- 5-pyr1m1dmammo) -6,7-dimethoxyquinazoline (4.9 g, 97 % yield) as a brown .
solid :

'H-NMR (DMSO-dg) : 8.20 (s, 1H), 8.1 (s, 2H) 7.70 (s, 1H), 7.15 (s, 1H), 5.30 (s, 2H),
4.20 (t, 2H), 3.95 (s, 3H), 3.58 (m, 4H), 2.42 (m, 2H), 2.39 (m; 4H), 1.98 (m, 2H) :

MS (+ve ESI) : 412 (M-H)".
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Example 3 - Preparation of Compound 3 in Table 1

An analogous reaction to that described in example 2, but starting with
4-(dimethylamino)benzoyl chloride (138 mg, 0.75 mmol), yielded the title compound
(62 mg, 22 % yield) as a white solid :

'H-NMR (DMSO-dg) : 10.35 (s, 1H), 9.20 (s, 2H), 8.78 (s, 1H), 8.21 (s, 1H), 7.92 (d,
2H), 7.72 (d, 2H), 7.40 (é, 1H), 6.80 (d, 2H), 6.70 (d, 2H), 4.30 (t, 2H), 4.05 (m, 2H),
3.99 (s, 3H), 3.68 (m, 2H), 3.50 (m, 2H), 3.30 (m, 2H), 3.15 (m, 2H), 3.05 (s, 6H), 2.98
(s, 6H), 2.25 (m, 2H) :

MS (+ve ESI) : 559 (M+H)".

Example 4 - Preparation of Compound 4 in Table 1

An analogous reaction to that described in example 2, but starting with

4- mtrobenzoyl chloride (140 mg, 0.75 mmol), yielded the title compound (120 mg, 43 %

. yield) as a whxte solid :

lH-NMR (DMSO-dg) : 11.00 (s, 1H) 9.06 (s, 2H) 8.70 (s, 1H), 8.41 (d, 2H), 8.23 (d
2H), 8.04 (s, 1H), 7.36 (s, ]H) 4.30 (t, 2H), 4.00 (s, 3H), 3.00-4.01 (m, IOH) 217-2.32
(m, 2H)

MS (-ve ESI) : 559 (M-H),

MS (+ve ESI) : 561 (M+H)".

Example S - Preparation of Compound 5'in Table 1

An analogous reaction to that described in example 2, but starting wiih
4-nitrobenzene sulphonyl chloride (166 mg, 0.75 mmol), yielded the title compour_id
(105 mg, 35 % yxeld) as a white solld ‘

'H-NMR (DMSO-dg) : 8.63 (s, lH) 8.42 (s, 2H), 8.40 (d, 2H), 8.03 (d, 2H), 7. 92 (s,
1H), 7.31 (s, 1H), 4.28 (4, 2H) 3.92 (s, 3H), 3. OO 4.01 (m, 10H), 2.15-2. 30 (m, 2H)
MS (+ve ESI) : 597 (M+H)". S

.Example 6 - Preparation of Compound No. 6 in Table 2

"A solution of 2;(N-benzoyl)-amino-S-aminopyrimidine (91 mg, 0.43 mmol) and
4-chloro-6,7-dimethoxyquinazoline (97 fng, 0.43 mmol), in isopropanol (200 ml) was
heated at reflux for 3 hours before the reaction was allowed to cool to ambient
temperature. The solid which had precipitated was collected by suction ﬁltrat.ion and -

washed with diethyl ether (2 x 50 ml). Drying of this material yielded the title compound

(109 mg, 58 % yield) as a white solid :
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'"H-NMR (DMSO-dg) : 11.79 (s, IH), 11.11 (s, 1H), 9.11 (s, 1H), 8.88 (s, 1H), 8.41 (s,

1H), 7.98 (d, 2H, J = 8Hz), 7. 48 7.64 (m, 3H), 7.36 (s, 1H), 4.04 (s 3H), 3.99 (s 3H):
MS (-ve ESI) : 403 (M-H),

MS (+ve ESI) : 401 (M+H)". _ .
2-(N-Benzoyl)amino-5-aminopyrimidine, used as the starting material was obtained as
follows : | |

a) Benzoyl chloride (0.92 ml, 7.93 mmol) was added dfopwise to a stirred solution
of 2-amino-5-nitropyrimidine (1.00 g, 7.14 mmol) in pyridine (20 fnl) and the reaction
was heated at reflux for 4 hours under an inert atmosphere. The reaction was atlowed to
cool to ambient temperature, poured into water (200 ml) and allowed to stand for 16
hours. The solid was collected by suction filtration, washed with water (3 x 20 ml) and
dried in vacuo. An oily résidue on the surface of the aqueous phase was dissolved in
dichloromethane (50 ml) and then purified by flash chromlatography on silica gel, eluting
with 1-3 % methanol in dichloromethane. The two materials were identical and yielded
2-(N-benzoyl)amino-5-nitropyrimidine (826 mg, 47 % yield) as a white solid :
'H-NMR (DMSO-dg) : 11.73 (s, 1H), 9.43 (s, 1H), 7.96 (d, 2H, J = 8 Hz), 7.47-7.65 (m,

3H):

MS (-ve ESI) : 243 (M-H),

MS (+ve ESI) : 245 (M+H)".

- b) 10 % Platinum on carbon (71 mg, 0.036 mmol) was added to a solution

2-(N-benzoyl)amino-5-nitropyrimidine (733 mg, 3.00 mmol) in ethanol (100 ml) at - |
ambient temperature and the reaction'stirred for 1 hour under an atmosphere of
hydrogen. The reaction was ﬁl.tered through a pad of celite and the solvents were
evaporated in vacuo. Purification by flash chromatography on silica gel, eluting with 5 %
methanol in d'ichloromethane' yielded 2-(N-benzoyl)amino-5-aminopyrimidine (91 mg,
14 % yield) as white solid :

'H-NMR (DMSO-de) : 8.63 (s, 1H), 8.14 (s, 2I—I) 7.90 (d 2H, J = 8 Hz), 7.42-7.56 (m,
3H), 3.76 (s, 1H) :

MS (-ve ESI) : 213 (M-H)’,_

MS (+ve ESI) : 215 (M+H)".
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Example 7 - Preparation of Compound 7 in Table 2

An analogous reaction to that described in example 6, but startirig with
4-chloro-6-methoxy-7-(2,2,2- -trifluoroethoxy)quinazoline (44 mg, 0.176 mmol), ylelded
the title compound (54 mg, 70 % yield) as a white solid ’

'H-NMR (DMSO-de) : 12.29 (s, 1H), 11.14 (s, 1H), 9.15 (s, 2H), 8.90 (s, 1H), 8.65 (s,
1H), 8.00 (d, 2H), 7.60 (m, 2H), 7.50 (m, 3H), 7.45 (s, 1H), 5.05 (dd, 2H), 4 05 (s, 3H) :
MS (+ve ESI) : 471 (M+H)".
4-Chloro-6- methoxy 7-(2,2,2-trifluoroethoxy)quinazoline, used as startmg matenal was
obtained as follows : '
a)  Potassium carbonate (62.2 g, 450 mmol) was added to a solution of ethyl
vanillate (58.9 g, 300 mmol) m dimethylformamide (400 ml) and the reaction heated to

120 °C. 2,2,2-Triﬂuor¢ethyl methanesulphonate (63.4 g, 360 mmol) was added over 15

‘minutes and the reaction heated at 120 °C for 15 hours. The reaction was cooled to

ambient temperature, diethyl ether (400 mi) was added and the reaction was filtered. The

filtrate was evaporated in vacuo and the residue was taken up in a.-mixture of diethyl

‘ether (375 ml) and isohexane (375 ml). The organic layer was concentrated in vacuo to a

total volume of 250 ml and the solid which crystalllsed out was collected by suction
filtration. Drying of the solid in vacuo yielded ethyl
4-(2,2,2-trifluoroethoxy)-3- methoxybenzoate (43.0g,52% yxeld) as a white crystallme

solid :
lH—NMR(DMSO dﬁ) 757 (dd 1H,J=2,8Hz),7.49(d, 1H, J = 2Hz) 7]8(d lH J

' =8Hz),5.81(q,2H,J =7 Hz), 5.29 (q, 2H, ] =7 Hz), 3.82 (s, 3H), 1.30 (t,3H, I =7

Hz): ' .
MS (+ve ESI) : 279 (M+H)".
b) . Concentrated sulphuric acid (64 ml) and concentrated nitric acid (IO 0O ml, 0.152

mol) were added cautlously, over | hour, to a two-phase system containing a stirred
solution of ethyl 4-(2,2,2-trifluoroethoxy)-3- methoxybenzoate (35.3 g, 0.127 mol) in
dichloromethane (340 ml), acetic acid (173 ml) and water (40 ml) at 5 °C. The reaction
was alldwed to warm to ambient temperature over 60 hours (with vigorous mechanical
stirring), the aqﬁeous phase was separated, and the organic phase washed with water (6 x

250 ml). The organic phase was concentrated to a total volume of ~200 ml, isohexane

(150 ml) was added and the solid which precipitated was collected by suction filtration.
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Drying of the solid in vacuo yielded ethyl-3-methoxy-4-(2,2,2-trifluoroethoxy)-
6-nitrobenzoate (21.7 g, 52 % yield) as a yellow solid. The mother licjuors_ containeda
mixture of product (28 %) and starting material (72 %) which was recycled in a latter

reaction :
'H-NMR (DMSO-dg) : 7.80 (s, 1H), 7.42 (s, 1H), 4.90 (q, 2H, ] = 7 Hz), 4.20-4.35 (m,

'2H), 4.00 (s, 3H), 1.32 (t,3H,J=7 Hz) :
" MS (+ve ESI) : 324 (M+H)".

c) A suspension of ethyl 3-methoxy-4-(2,2,2-trifluoroethoxy)-6-nitrobenzoate (24.0
g, 74.3 mmol) and 10 % palladium on carbon (3.0 g) in a mixture of ethanol (100 ml)
and ethyl acetate (750 ml) was stirred under an atmosphere of hydrogen for 18 Hours:
Removal of the catalyst by ﬁltrétion, followed by solvent evaporation in vacuo yielded
ethyl 3-methoxy-4-(2,2,2-triﬂudroethoxy)-6;aminobenzoate (20.2 g, 93 % yield) as a
pale brown solid : ' v o
'H-NMR (DMso-dﬁ) : 7.20 (s, 1H), 6.45 (s, 1H), 6.40 (s, 2H), 5.70 (q, 2H, J = 7 Hz),
4.20 (q, 2H, J =7 Hz), 3.65 (s, 3H), 1.32 (1, 3H, I =7 Hz) :

MS (-ve ESI) : 292 (M-HY, | "

MS (+ve ESI) : 294 (M+H)".

d) A mixture of ethyl 2-amino-4-(2,2,2-trifluoroethoxy)-5-methoxybenzoate (20.2

g, 69.1 mmol) and formamide (50 ml) was heated at 175 °C for 6 hours. The mixture
was allowed to cool to ambient tempérafure, ethanol (150 ml) was added and the
reaction allowed to stand for 18 hours. Collection of the solid which had precipitated by |
suction filtration, followed by washing with ethanol (2 x 50 ml) and drying in vacuo, A

yielded 6-methoxy-7-(2,2,2-triﬂuoroethoxy)-3,4-dihydroquinazolin-4fone (158 g, 84 % .

yield)

as a pale brown crystalline solid : .
'H-NMR (DMSO-ds_) : 12.10 (s, 1H), 8.00 (s, 1H), 7.51 (s, 1H), 7.30.(s, 1H), 4.90 (q,
2H, J = 7 Hz), 3.90 (s, 3H) : B
MS (-ve ESI) : 273 (M-H),

MS (+ve ESI) : 275 (M+H)".

e) Dimethylformamide (0.1 ml) was added dropwise to a solution of

6—methoxy-7-(2,2,2-triﬂuoroethoxy)-3,4-dihyd;oquinazolin-4-one (15.8. g, 57.7 mmol)
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in thionyl chloride (200 ml) and the reaction was heated at reflux for 6 hours. The -

reaction was cooled, excess thionyl chloride was removed in vacuo and the residue was
azeotroped with toluene (2 x 50 ml) to remove the last of the thionyl chloride. The
residue was taken up in dichloro.m‘ethane (550 ml), the solution was washed with
saturated aqueous sodium hydrogen carbonate solution (2 x 250 ml) and the organic
phase was dried over mag’neéium sulphate. Solvent evaporation in vacuo yielded
4-chloro-6- methoxy-7 (2 2,2-trifluoroethoxy)quinazoline (16.3 g, 97 % yield) as a cream
solid : ' . ‘ : ’
'H-NMR (DMSO-dg) : 8.95 (s, 1H), 7.65 (s, 1H), 7.25 (s, 1H), 5‘.05‘ (q, 2H,J =7 Hz),
4.00 (s, 3H) :. » ‘

MS (+ve ESI) : 293, 295 (M+H)" .

Example 8 - Preparation of Compound 8 in Table 2

An analogous reaction to that described in example 6, but starting with

4-chloro-6-methoxy-7-(3-morpholinopropoxy)quinazoline (50 mg, 0.15 mmol), yielded

the title compound (26 mg, 30 % yie_ld) as a white solid :

'H-NMR (DMSO-dg) : 11.08 (s, 1H), 9.08 (s, 1H), 8.79 (s, 1H), 7.96-8.01 (m, 3H), 7.61
(t, 1H, J = 7 Hz), 7.52 (t, 2H, ] = 7 Hz), 7.36 (s, 1H), 4.29 (t, 2H, J = 7 Hz), 4.00 (s, 3H),
3.60-3.71 (m, 2H), 3.49-3.58 (m, 2H), 3.33 (t, 2H; ] = 7 Hz), 3.07-3.19 (m, 2H), ‘
2.40-2.47 (m, 2H), 2.21-2.30 (m, 2H) :

MS (+ve ESI) : 516 (M+H)".

Example 9 - Preparation of Compound 9 in Table 2

An analogous reaction to that described in example 6, but starting with

2-(N-benzbyl)amino—5-aminopyrimidine (66.6 mg, 0.31 mmol) and

_ ‘4-chloro-6-fnethoxy-7-((1-methyl-4-piperazinyl)methoxy)quinazoline (100 mg, 0.31

mfnol), yielded the title compound (66 mg, 43 % yield) as a pale brown solid :
'H-NMR (DMSO-dg) : 10.96 (s, 1H), 9.73 (s, 1H), 9.10 (s, 2H), 8.48 (s, 1H), 7.97 (d, '

2H, J =7 Hz), 7.81 (s, 1H), 7.46-7.64 (m, 3H), 7.20 (s, 1H), 4.01 (d, 2H), 3.98 (s, 3H)

2.72-2.85 (m, 2H), 2.15 (s, 3H), 1.70-1.94 (m, 5H), 1.25-1.45 (m, 2Hz) :

" MS (+ve ESI) : 500 (M+H)".

4—'Chloro-6-methoxy-7-((1-methyl-4-piperazinyl)methoxy)quinazbliné, used as the

starting material was obtained as follows :
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a) A solution of di-tert-butyl dicarbonate (41.7 g, 0.19 mol) in ethyl acetate (75 ml)
was added dropwise to a solution of ethyl 4- pnperldmecarboxylate (30 g, 0.19 mol) in
ethyl acetate (150 ml) while maintaining the temperature below 5 °C. The reaction was
stirred at ambient temperature for 48 hours, poured onto water (300 ml) and the organic
layer was separated and washed with i) water (200 ml), ii) 0.1N aqueous hydroch]onc
acid (200 ml), iii) saturated sodium hydrogen carbonate (200 ml) and 1v) brine (200 mf)
Evaporation and drying in vacuo yielded ethyl -
4-(1-tert-butyloxycarbonyl-plperldme)carboxylate (48 g, 98 % yield) as a white solid :
'H NMR (CDCL) : 4.15 (g, 2H), 3.91-4.10 (s, 2H), 2.70-2.95 (t, 2H), 2.35-2.50 (m, IH)
1.80-2.00 (d, 2H), 1.55-1.70 (m, 2H), 1.45 (s, 9H), 1.25 (t, 3H) :
b) A solution of 1.0 N lithium aluminium hydrlde in tetrahydrofuran (133 ml, 0.133 .

mol) was added dropwise to a solution of ethyl

| 4-(1-Iert-butyloxycarbonyl-plperldme)carboxylate (48 g, 0.19 mol) in dry
tetrahydrofuran (180 ml) at 0 °C. The reaction was stirred at 0 °C for 2 hours, water @30

ml) and 2.0N sodium hydroxide (10 ml) were added and the precipitate was filtered
through diatomaceous earth and washed with ethyl acetate. The filtrate was washed with
water and brine before being evaporated to yield '
4- hydroxymethyl 1-tert- butyloxycarbonylplpendme (36.3 g, 89 % yield) as a white
SOlld

'H NMR (CDCl3) 4.10 (s, 2H), 3.40-3.60 (t, 2H), 2.60-2.80 (t, 2H), 1. 60 1.80 (m, 2H),
1.35- 1.55 (m, 10H), 1.05-1.20 (m, 2H) '

MS (+ve EI) : 215 (M+H)".

c) 1,4-Diazabicyclo[2.2.2]octane .(42.4 g, 0.378 mol) was added to a solution of
4-hydroxymethyl-1-tert-butyloxycarbonylpiperidine (52.5 g, 0.244 mol) in tert-butyl
methy! ether (525 ml) and the reaction stirred at ambient temperature for 15 minutes.:
The reaction was cooled to 5-°C and a solution of 4-toluenesulphonyl chloride (62.8 g,
0.33 mmol) in rert-butyl methyl ether (525 ml) was added dropwise over 2 hours while
maintaining the temperature at 0 °C. The reaction was stirred at ambient temperature for

1'hour, isohexane was added and the resultant precipitate was collected by suction

filtration. Solvent evaporation in vacuo afforded a solid which was dissolved in diethyl

ether (250 ml) and washed ‘successively with 0.5N aqueous hydrochloric acid (2 x 500

ml), water, saturated sodium hydrogen carbonate and brine. Solvent evaporation and
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drying in vacuo yielded 4-(4-methylphenylsulphonyloxy-methyl)-

- 1-tert-butyloxy-carbonylpipefidine (76.7 g, 85 % yield) as a white solid :

"HNMR (CDCl;) : 7.80 (d, 2H), 7.35(d, 2H), 4.00-4.20 (s, 2H), 3.85 (d, 1H), 2.55-2.75

~ (m, 2H), 2.45 (s, 3H), 1.75-1.90 (m, 2H), 1.65 (d, 2H), 1.45 (s, 9H), 1.00-1.20 (m, 2H) :

MS (+ve ESI) : 392 (M+Na)". » _
d) 4—(4-Methylphenylsulphonyloxymgthyl)-1 -tert-butyloxycarbonylpiperidine 40g,
0.11 mol) was added to a s'uspension of ethyl 3-methoxy-4-hydroxybenzoate (19.6 g, 0.1
mol) and potassium carbonate (28 g, 0.2 mol) in dry dimethylformamide (200 m!) and
the reaction was heated at 95 °C for 2.5 hours. The reaction was cooled to ambient -
temperature, partitioned between water and ethyl acetate/diethyl ether, before the organic
layer was washed with water and brine. Solvent evaporation in vacuo afforded a clear g

oil which crystéllised on standing. Washing with isohexane and drying in vacuo yielded

'ethyl 3-methoxy-4-(1-tert-butyloxycarbonylpipen’din-4-ylmethoxy)benzoate (35g, 89"

%) as a white solid :

m.p. 81-83 °C: ‘ 4

'H NMR (CDCly) : 7.65 (d, 1H), 7.55 (s, 1H), 6.85 (d, 1H), 4.35 (q, 2H), 4.05-4.25 (s,
2H), 3.95(5, 3H), 3.9(d, 2H), 2.75 (t, 2H), 2.00-2.15 (m, 2H), 1.80-1.90 (d, 2H), 1.48 (s,

9H), 1.40 (t, 3H), 1.20-1.35 (m, 2H) :

MS (+ve ESI) : 416 (M+Na)" :

e) Formaldehyde (35 ml of a 37 % solution in water, 420 mmol) was added to a
solution of ethyl 3-methoxy-4-(1-tert-butyloxycarbonylpiperidin-4-ylmethoxy)benzoate
35 -g, 89 mmol) in formic acid (35 ml) and the reaction was heated at 95 °C for 3 hours.
The reaction was cc')oledv, the volatiles we removed in vacuo and the residue was
dissolved in dichloromethane. 3.0 N Hydrogen chloride in diethyl ethe.r (40 ml, 120
mmol) was added, together with a little diethyl ether and a solid was precipitated.
Collection of the solid by suction Aﬁlt'ration followed by drying“ in vacuo yielded ethyl
3-méthoxy-4-(1-methylpiperidin-4-ylmethoxy)benzoate (30.6 g, 100 % yield) as a white
solid : | : -

'H-NMR (DMSO-dg) : 7.60 (d, 1H), 7.48 (s, 1H), .7.1_0 (d, 1H), 4.30 (q, 2H), 3.90-4.05
(s, 2H), 3.85 (s, 3H), 3.35-3.50 (s, ZH), 2.90-3.10 (m, 2H), 2.72 (s, 3H), 2.00-2.15 (s, '
1H), 1.95 (d, 2H), 1.50-1.70 (m, 2H), 1.29 (t, 3H) :

MS (+ve ESI) : 308 (M+H)".
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) Trifluoroacetic acid (37.5 ml) was added to a solution of ethyl

3-methoxy-4-(1;methylpipéridin-ci-ylmethoxy)benzoate (30.6 g, 89 mmol) in
dichloromethane (75 ml) at 0-5 °C before dropwise addition of a solution of fuming
nitric acid (7.42 ml, 178 mmol) in dichloromethane~(15 ml) over 15 minutes. The
reaction was stirred at ambient temperature for 2 hours, the volatiles were removed in
vacuo and the résidue was dissolved in dichloromethane (50 ml); The solution was
cooled to 0-5 °C, diethyl ether was added (50 ml) and the resultant precipitate was
collected by suction filtration, and dried in vacuo. The solid was taken up in
dichlorémethane (500 ml), 3.0N hydrogen chloride in diethyl ether (30 ml) was added
followed by diethyl ether (500 ml) which cause precipitation of a solid. Collection of the
solid by suction filtration followed by drying ih vacuo yielded ethyl
3-methoxy-4-(1-methylpiperidin-4-ylmethoxy)-6-nitrobenzoate (28.4 g, 82 % yleld) asa

- white solid :

'H-NMR (DMSO-dg) : 7.66 (s, 1H), 7.32 (s, 1H), 4.30 (q, 2H), 4.05 (d, 2H), 3.95 (s,
3H), 3.40-3.50 (d, 2H), 290305(m 2H), 2.75 (s, 3H), 1.75- 210(m 3H),145 1.65
(m, 2H), 1.30 (t, 3H) :

MS (+ve ESI) : 353 (M+H)".

» 2) A suspension of ethyl 3-methoxy-4-(1-methylpiperidin-4-ylmethoxy)-6-

nitroBenzoate (3.89 g, 10 mmol) in methanol (80 ml) containing 10 %. platinum on '
activated carbon (50 % wet) (389 mg) was hydrogenated at 1.8 atmbspheres pressure
until uptake of hydrogen ceased. The reaction was filtered through celite, the filtrate was
evaporated and thé residue was taken up in water (30 m!) and adjusted to pH 10 with a
saturated solution of sodium hydrogen carbonate. The mixture was diluted with ethyl
écetate / diethyl ethér (l:l) and the organic layer was separate'd. The aqueous layer was
further extracted with ethyl acetate/ether and the organic layers were combined prior to
washing with water and brine. Solvent evaporation in vacuo, followed by trituration with
a mixture of diethyl ether /isohexane yielded ethyl 6-amino- B-methoxy 4- 4
(1-methylpiperidin-4-ylmethoxy)benzoate (2.58 g, 80 % yield) as a white solid after
drying in vacuo :

m.p. 111-112°C:
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'"HNMR (CDCly) : 7.33 (s, 1H), 6.13 (s, 1H), 5.55 (s, 2H), 4.30 (q, 2H), 3.85 (d, 2H),

3.80 (s, 3H), 2.90 (d, 2H); 2.29 (s, 3H) 1.95 (t, 2H), 1.85 (m 3H), 1.40-1.50 (m, 2H),
135, 3H):

MS (+ve ESI) : 323 (M+H)'

h) A solution of ethyl 6-amino-3-methoxy-4- -(1-methylpiperidin-4- ylmethoxy)-

. benzoate (16.1 g, 50 mmol) in 2- methoxyethanol (160 mi) contammg formamldme

acetate (5.2 g, SO mmol) was heated at 1 15 °C for 2 hours. Formam1dme acetate (10.4 g,
100 mmol) was added in portions every 30 minutes over a penod of 4 hours and the
reaction was heated for 30 minutes after the last addition. The reaction was cooled, the
volatiles were removed in vacuo, and the residue was dissolved in ethanol (100 ml) and
dichloromethane (50 ml). The reaetion was filtered and the filtrate was concentrated to a

final volume of 100 ml. Collection of the precipitated solid by suction filtration (ét 5 5C)

followed by drying in vacuo yielded 6-methoxy-7-(( l-methylpxperldm 4-yl)methoxy)-

3 4 dxhydroqumazolm 4-one (12.7 g, 70 % yield) as a white solid : 7
lH-NMR (DMSO-dg) : 7.97 (s, 1H), 7.44 (s, 1H), 7.11(s, 1H), 4.00 (d 2H), 3.90 (s, 3H),
2.80 (d, 2H), 2.16 (s, 2H), 1.90 (s, 3H), 1.90 (t, IH) 1.75 (d, 2H),1.25-1.40 (m 2H):

MS (+ve ESI) 304 (M+H)".

1) A solution of 6- methoxy-7—((1-methylpiperidin -4-yl)methoxy)- -

. 3,4- dlhydroqumazolm 4-one (2.8 8, 9.24 mmol) in thiony] chloride (28 ml) contammg

dlmethylformamxde (0.28 ml) was heated at reflux for | hour. The reaction was cooled,
the volatiles were removed in vacuo and the resultant solid was triturated with dlethyl
ether, ﬁltered washed with diethyl ether and dried in vacuo. The solid was dissolved in .
dichloromethane and washed with saturated aqueous sodium hydrogen carbonate, water
and brine. Evaporation of the solvent and drying in vacuo yielded 4-chloro-6-
methoxy-7-((1-methylpiperidin-4-yl)methoxy)quinazoline (2.9.g,98 %

yield) : . |

lH-NMR (DMSO de) : 8.90 (s, 1H), 7.46 (s, 1H), 7.41 (s, 1H), 4.12 (d, 2H), 4.02 (s, 3H),
2.85 (d, 2H), 2.25 (s, 3H), 2.00 (t, 1H), 1.75-1.90 (m, 3H), 1.30- l 50 (m, 2H) :

MS (+ve ESI) 322 (M+H)".
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- Example 10 - Preparation of Compound 10 in Table 2

An analogous reaction to that déscribed in e){ample 6, but starting with
2-(N-benzoyl)amino-5-aminopyrimidine (32 mg, 0.15 mmol) and

4-chloro-6,7,8-trimethoxyquinazoline (38.2 mg, 0.15 mmol - for synthesis see J Med.

Chem. (1993), 36(24), 3765-70), yielded the title compound (53.4 mg, 76 % yield) as a

pale brown solid:

'H-NMR (DMSO-dg) : 11.12 (s, 1H), 9.11 (s, 2H), 8.77 (s, 1H), 8.3 (s, 1H), 7.97 (d, 2H),
7.6 (1, 1H), 7.5 (t, 2H), 4.06 (s, 3H)40l(s 6H) : ‘

MS (+ve ESI) : 433 (M+H)".

Example 11 - Preparation of Compound 11 in Table 2

‘An analogous reaction to that described in exé.mple 10, but starting with

~ 4-chloro-6 -fluoroquinazoline (27.4 mg, 0.15 mmol - for synthesis see patent WO

9609294 Al), yielded the title compound (34.4 mg, 58 % yield) as a light brown solid :
'H-NMR (DMSO-dg) : 11.11 (s, 1H), 9.13 (s, 2H), 8.91 (s, 1H), 8.78 (d, 1H), 8.0 (m

~4H), 7.58 (t, 1H), 7.50 (t, 3H) :

MS (+ve ESI) 361 (M+H)
Example 12 Preparation of Compound 12 in Table 2

An analogous reaction to that descnbed in example 6, but starting with
2-(N—benzoyl)amino—5-aminopyrimidi‘ne (14.0 g, 65.4 mmol) and
4-chloro-6—methoxy-7—benzy]oxyquinazolinc (19.6 g, 65.4 ‘mrvnol), yielded the title
compound (33.0 g, 98 % yield) as a pale yellow solid :

'H-NMR (DMSO;dﬁ) :12.14 (s, 1H), 11.12 (s, 1H), 9.10 (s, 2H), 8.90 (s, 1H), 8.60 (s,
1H), 8.00 (d, 2H, J = 7 Hz), 7.55-7.65 (m, 1H), 7.45-7.50 (m, 4H), 7.30-7.43 (m; 4H),
5.35 (s, 2H), 4.02 (s, 3H) :

MS (+ve ESI) : 479 (M+H)". |
4-Chloro-6-methoxy-7-benzyloxyquinazoline, used as the starting material, was obtained
as follows :

a) A mixture of 2-amino-4-benzyloxy-5-methoxybenzamide (l(j g, 0.04 mol),

(prepared accordihg to J. Med. Chem. 1977, 20, 146-149), and Gold's reagent (7.4 g,

0.05 mol) in dioxane (100 ml) was stirred and heated at reflux for 24 hours. Sodium
acetate (3.02 g, 0.037 mol) and acetic acid (1.65 ml, 0.029 mol) were added to the

reaction mixture and it was heated. for a further 3 hours. The volatiles were removed by
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evaporation, water was added to the residue, the solid was collected by filtration, washed

with water and dried. Recrystallisation from acetic acid yielded
7-bénzyloxy-6-methoxy-3,4—dihydr'oquinazolin-4-one (8.7g,84 % yield) as a white
solid.

b). Dimethylformamide (0.2 ml) was added dropwise to a solution of
6-methoxy-7-benzyloxy-3,4-dihydroquinazolin-4-one (5.00 g, 17.9 minol) in thionyl
chloride (100 ml) and the reaction was heated at reflux for 1 hour. The reaction was
cooléd, excess thionyl chloride was removed in vacuo and the residue was azeotroped
with toluene (3 x 50 ml) to rémove the last of the thionyl chloride. The residue was téken
up in di.chl‘oromethane (550 ml), the solution was washed with saturated aqueous sodium
hydrogen carbonate solution (1 OO.ml) and water (100 ml) and the organic phase wa's»
dried over magnesium sulphate. Solvent evaporation in vacuo yielded
4-chloro-6,7-dimethoxyquinazoline (4.80 g, 90 % yield) és a pale brown solid : -
'"H-NMR (DMSO-dg) : 8.85 (s, 1H), 7.58 (s, IH), 7.50 (d, 2H), 7.40 (fn,' 4H), 5.35 (s,
2H), 4.00 (s, 3H) : |
MS (+ve ESI) : 301 (M+H)".

Example 13 - Preparation of Compound 13 in Table 2

A solution of
4-((2-(N -benzoyl)amihoj-sprrimidi_ne)ar_nino)-6-methoxy-7-benzyloxyquinazoline
hydrochloride (12.36 g, 25.2 mmol) in trifluoroacetic acid (150 ml) was heated at 75 °C
for 4 hours. The reaction was cooled, evaporated in vacuo and the resultant was
neutralised by addition of aqueous sodium hydrogen carbonate solution. The grey solid

which precipitated was collected and purified by flash chromatography on silica gel,

~ eluting with 1-15 % methanol in dichloromethane containing 1 % triethylamine. The

fractions from the column were concentrated in vacuo the product was crystallnsed by
addition of ethyl acetate and isohexane and the resultant solid collected by suction _
filtration. Drying of this materlal yielded the title compound (3 72 g, 38 % yield) as a
pale-yellow solid :

'H-NMR (DMSO-dg) : 10.95 (s, lH) 10.42 (s, 1H), 9.65 (s, 1H), 9.10 (s, 2H), 8.40 (s,
1H),800(d 2H, J 7 Hz), 7.80 (s, 1H), 7.55-7.65 (m, 1H), 7.45- 750(m 2H), 705(3
1H), 3.99 (s, 3H) :

MS (-ve ESI) : 387 (M-H),
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MS (+ve ESI) : 389 (M+H)". ‘
Example 14 - Preparation of Compound 14 in Table 2

A mixture of 4—(((2-(N~benzoyl)amino)-S-pyrimidiné)amino)-6-methoxy-
7-hydroxyquinazoline trifluoroacetate (200 mg, 0.515 mmol), (2R)-(-)-glycidyl tosylate
(129 mg, 0.567 mmol) and potassium carbonate (213 mg, 1.55 mmol) iq
dimethylformamide was heated to 60 °C for S hours. The reaction was cooled and -
poured into aqueous sodium bicarbonate solution (10 ml) and the resulting solid
collected by suction filtration. Purification by flash chromatography on silica gel, eluting_
with 2-10 % methanol in dichloromethane yielded tho title compound (56 mg, 24 % |
yield) as a pale yellow solid : ' } A
'H-NMR (DMSO-dg) : 10.95 (s, 1H); 9.68 (s; 1H), 9.10 (s, 2H), 8.50 (s, 1H), 8.00 (d,
2H), 7.80 (s, 1H), 7.55-7.60 (m, 1H), 7.45-7.50 (m, 2H), 7.22 (s, 1H), 4.50-4.60 (m, 1H),
4.00 (s, 3H), 3.98-4.01 (m, 1H), 3.35-3.45 (m, 1H), 2.82-2.87 (m, iH), 2.75-2.78 (m,
1H) : |
MS (-ve ESD) : 443 (M-H)",

MS (+ve ESI) : 445 (M+H)".
Example 15 - Preparation of Compound 15 in T‘able'2

An analogous reaction to that described in example 14, but starting with

(25)-(+)-glycidyl tosylate (5.23 g, 22.9 mmol), yielded the title compound (B3g32%

yield) as a pale yellow solid :
'H-NMR (DMSO- -dg) : 10.95 (s, 1H), 9.68 (s, 1H), 9.10 (s, 2H), 8.50 (s, 1H), 8.00 (d,

: 2H), 7.80 (s, 1H), 7.55-7.60 (m, 1H), 7.45-7.50 (m, 2H), 7.22 (s, 1H), 4.50-4.60 (m, 1H),

4.0 (s, 3H), 3.98-4.01 (m, 1H), 3.35-3.45 (m, 1H), 2.82-2.87 (m, 1H), 2.75-2.78
(m, 1H):

MS (-ve ESI) : 443 (M-H),

MS (+ve ESI) : 445 (M+H)".

Example 16 - Preparation of Compound 16 in Table 2

A mixture of N-(5-((6-meth-oxy-7-((28)oxiranylmethoxy)-4-quinazOlinyl)arnino)-
2-pyrimidinyl)benzamide (150 mg,.0.338 mmol) and (+) pyrrolidinol (44mg, 0.51
mmol) in dimethylacetamide (1 ml) was heated at 60 °C for 2 days. Tho reaction mixture
was cooled and brine (10 m!) added and the resulting solids collected by suction

filtration. Purification was by reverse phase preparative hplc, eluting with 25 %
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acetonitrile in water containing 0.1 % trifluoroacetic acid, Neutralisation with ammonia

followed by concentration to a small volume and collection of the resulting solids by

suction filtration yi_.elded the title compound (50 mg, 28 % yield) as a white solid :

- 'H-NMR (DMSO-ds) : 10.95 (s, 1H), 9.70 (s, 1H), 9.10 (s, 2H), 8.50 (s, 1H), 8.00 (d,

2H), 7.80 (s, 1H), 7.55-7.60 (m, 1H), 7.45-7.50 (m, 2H), 7.2 (s, 1H), 4.90 (s, 1H), 4.60
(t, 1H), 4.05-4.20 (m, 2H), 3.99-4.02 (m, 2H), 3.98 (s, 3H), 2.70-2.80 (m, 1H), 2.55-2.65
(m, 2H), 2.35-2.45 (m, 2H), 1.90-2.00 (m, 1H), 1.45-1.65 (m, 1H) - |
MS (+ve ESI) : 532 (M+H)*

MS (-ve ESI) : 530 (M-H)".

- Example 17 - Preparation of Compound 17 in Table 2

An analogoﬁs reaction to that described in example 16, but starting with

- azetidine (29 mg, 0.51 mmol), yielded the title compound (11 mg, 6.5 % yield) as a

white solid : _ o

'H-NMR (DMSO-dG) :10.95 (s, 1H), 9.70 (s, 1H), 9.10 (s, 2H), 8.50 (s, 1H), 8.00 (d,
2H), 7.80 (s, 1H), 7.55-7.60 (m, 1H), 7.45-7.50 (m, 2H), 7.22 (s, 1H), 4.90 (s, 1H),
4.05-4.15 (m, 1H), 4.01 (m, 1H), 3.99 (s, 3H), 3.75-3.80 (m, 1H), 3.10- -3.20 (m, 4H)

' 2.40-2.50 (m, 2H), 1.90-2.00 (m, 2H) :

MS (-ve ESI) : 500 (M-H),

- MS (+ve ESI) : 502 (M+H)",

Exam‘pleVIS - Preparation of Compound 18 in Table 2

_ An analogous reaction to that described in example 16, but starting with -
pyrolidine (36 mg, 0.51 mmol), yiélded- the title cbmpound (71 mg, 41 % yield) as a
white soiid : _ . |
'H—NMR (DMSO-de) : 10.95 (s, 1H), 9.70 (s, 1H), 9.10 (s, 2H), 8.45 (s, 1H), 8!00 (d,
2H), 7.80 (s, 1H), 7.55-7.60 (m, 1H), 7.45-7.50 (m, 2H), 7.22 (s, 1H), 4.90 (d, IH),

14.10-4.20 (m, 1H), 3.99-4.05 (m, 2H), 3.98 (s, 3H), 2.60-2.70 (m, 1H), 2.40-2.50 (m,

5H), 1.60-1.70 (m, 4H) :
MS (+ve ESI) : 516 (M+H)".
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Example 19 - Preparation of Compound 19 in Table 2

An analogous reaction to that described in example 16, but starting with
piperidine (21 mg, 0.25 mmol), yielded the title compound (60 mg, 50 % yield) as a
yellow solid : |
'H-NMR (DMSO de) : 10.95 (s, 1H), 9.75 (s, 1H), 9.10 (s, 2H) 8.42 (s, 1H), 7.98 (d,
2H), 7.80 (s, 1H), 7.55-7.60 (m, 1H), 7.45-7.50 (m, 2H), 7.22 (s, 1H), 4.10-4.22 (m, 1H),
3.99-4.05 (m, 2H), 3.98 (s, 3H), 2.30-2.50 (m, 6H), 1.50-1.60 (m, 4H), 1.30-1.40 (m,.
2H) : , ’

MS (-ve ESI) : 528 (M-H),
MS (+ve ESI) : 530 (M+H)".
Exémple 20 - Preparation of Compound 20 in Table 2

An analogous reaction to that described in example 16, but starting with
cyclobutylamine (36 mg, 0.51 mmol), yielded the title compound (14 mg, 8 % yield) as a
white solid : | |
'"H-NMR (DMSO-dﬁ) : 11.01 (s, lH), 9.75 (s, 1H); .10 (s, 2H), 8.50 (s, 1H), 8.00 (d,
2H), 7.80 (s, 1H), 7.55-7.60 (m, 1H), 7.45-7.50 (m, 2H), 7.20 (s, 1H), 5.00 (d, 1H),

14.10-4.15 (m, 1H), 4.00-4.05 (m, 1H), 3.99 (s, 3H), 3.85-3.95 (m, 1H), 3.15-3.25 (m,

1H), 2.50-2.80 (m, 2H), 2.10-2.15 (m, 2H), 1.55-1.70 (m, 4H) :
MS (-ve ESI) : 514 (M-HY)..

: Example 21 - Preparation of Compound 21 in Table 2

An analogous reaction to that described in example 16 but starting with
cyclopentylamme (43 mg, 0.51 mmol) ylelded the title compound (24 mg, 13 % yield)
as a white solid : ‘
lH-NMR (DMSO-dg) : 9.15 (s 2H) 8. 50 (s, 1H), 8.00 (d, 2H), 7.90 (s, 1H), 7.55-7.60
(m, 1H), 7.45-7.50 (m, 2H), 7.20 (s, 1H), 4.00-4.20 (m, 3H), 3.98 (s, 3H), 2.85-2.95 (m,
1H), 2.70-2.82 (m, 1H), 1.75-1.90 (m, 2H), 1.55-1.70 (m, 2H), 1.35-1.50 (m, 4H) :

MS (-ve ESI) : 528 (M-H)’, '
MS (+ve ESI): 530 (M+H)". .
Example 22 - Preparation of Cémpound 22 in Table 2

An analogous reaction to that described in example 16, but starting with

- 5-methylfurfurylamine (56 mg, 0.51 mmol), yielded the title compound (65 mg, 35 %

yield) as a white solid :
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'H-NMR (DMSO-dg) : 10.95 (s, 1H), 9.80 (s, 1H), 9.10 (s, 2H), 8.50 (s, 1H), 7.99 (d,

2H), 7.80 (s, 1H), 7.55-7.60 (m, 1H), 7.45-7.50 (m, 2H), 7.12 (s, 1H), 6.25 (d, 1H), 6.01
(d, 1H), 4.05-4.20 (m, 3H), 4.00 (s, 3H), 3.90 (s, 2H), 2.70-2.90 (m, 2H), 2.20 (s, 3H) :
MS (-ve ESI) : 554 (M-H)’, -

MS (+ve ESI) : 556 (M+H)".

Example 23 - Preparation of Compound 23 in Table 2

An analogous reaction to that described in example 16, but starting with
2- thlophenemethylamme (57 mg, 0.51 mmol), yielded the title compound (18 mg, 10 %
yield) as a white solid ; ' '
H-NMR (DMSO-ds) 1 10.95 (s, 1H), 9.72 (s, 1H), 9.10 (s, 2H), 8.50 (s, 1H), 7.99 (d,
2H), 7.80 (s, 1H), 7.55-7.60 (m, 1H), 7.45-7.50 (m, 2H), 7.35 (d, 1H), 7.20 (s, 1H), .
6.90-6.95 (m, 2H), 5.03 (d, 1H), 4.10-4.20 (m, 1H), 3.99-4.05 (m, 2H) 3.98 (s, 3H) 3.90 |
(s, 2H), 2 60-2.80 (m, 2H) :
MS (-ve ESI) : 556 (M-HY,
MS (+ve ESI) : 558 (M+H)".
Example 24 - Preparation of.Compound 24 in Table 2

An analogous reaction to that described in example 16, but starting with
ethano]amme (31 mg, O 51 mmol), yielded the title compound (26 mg, 15 % yield) as a

white solid :
'"H-NMR (DMSO-dg) : 9.80 (s, 1H), 9.10 (s, 2H), 8.45 (s, 1H), 8.01 (d, 2H), 7.85 (s, 1H),

7.55-7.60 (m, 1H), 7.45-7.50 (m, 2H), 7.20 (s, 1H), 4.45 (s, |H), 4.05-4.20 (m, 2H), 3.98
(s, 3H), 3.40-3.50 (m, 2H), 2.70-2.80 (m, 1H), 2.60-2.65 (m, 3H) :
~ MS (-ve ESI) : 504 (M-H)",

MS (+ve ESI) : 506 (M+H)".
Example 25 - Preparation of Compound 25 in Table 2

An analogous reaction to that described in example 16, but starting with
ethylthioethylamine (53 mg, 0.51 mmol), yielded the title compound (36 mg, 19 % yield)
as a white solid : ' ,

'H-NMR (DMSO-dg) : 10.95 (s, 1H), 9.80 (s, 1H), 9.10 (s, 2H), 8.50 (s, 1H), 8.00 (d,
2H), 7.80 (s, II:I) 7.55-7.60 (m, 1H), 7.45-7.50 (m, 2H), 7. 20 (s, 1H), 4.00-4.20 (m, 3H),
3.98 (s, 3H), 2.75- 280(m 3H) 2.67-2.73 (m, 1H), 2.60- 265(m2H) 2.50-2.55 (m,
2H), 1.15 (3H, t) :
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MS (-ve ESI) : 548 (M-H), |

" MS (+ve ESI) : 550 (M+H)".

Example 26 - Preparation of Compound 26 in Table 2

A solution of 4-(((2-(N-benzoy1)amino)—5-pyrimidine)amino)-é-methoxy-_
7-(2-bromoethoxy)quinazoline (223 mg, 0.45 mmol) and N,N-dimethylethylenediamine
(0.247 ml, 2.25 mmol) were heated in a mixture of tetrahydrofuran (10 ml) and

dimethylacetamide (1 ml) at 70 °C for 20 hours. The reaction was cooled, poured into

ldiethyl ether (35 ml) and the resultant solid was collected by suction filtration.

Purification of this solid by flash chromatography on silica gel, eluting with 5-10 %
methanol in dichloromethane yielded the title compound (23 mg, 10 % yield) as white
solid : ' .. . 4

'H-NMR (DMSO;d6) :10.95 (s, 1H), 9.75 (s, 1H), 9.10 (s, 2H), 8.47 (s, 1 H), 7.98 (d, | .
2H,J = 7 Hz), 7.80 (s, 1H), 7.55-7.65 (m, 1H), 7.45-7.52 (m, 2H), 7.22 (s, 1H), 4.20 (t,
2H,J =7 Hz), 3.99 (s, 3H), 2.95 (t, 2H, J = 7 Hz), 2.65 (t, 2H, J = 7 Hz), 2.30 (1, 2H, J =
7 Hz), 2.10 (s, 6H) : | |

MS (-ve ESI) : 501 (M-H)’,

MS (+ve ESI) : 503 (M+H)".
4-(((2-(N -behzoyl)amino)-S—pyrimidine)amino)-6-methoxy-7-(2-brom§ethoxy)
quinazoline, used as the starting material was obtained as follows :

Potassium carbonate (2.33 g, 16.9 mmol) was added to a solution of '
4-(((2-(N-benzoyl)amino)-5-pyrimidine)amino)-6-methoxy-7-hydroxyquinazoline (1.40
g, 3.60 mmol) and 1,2-dibromoethane (6.75 g, 36.0 mmol) in dimethylformamide (120
ml) and the reaction heated at 85 °C for 20 hoﬁrs. At the end of this period, additional
poiassium carbonate (1.24 g, 9.0 mmol) and 1,2-dibromoethaﬁe (3.82 g, 18.0 mmol)
were added and the reaction heated at 85 °C for 4 hours and then at ambient temperature
for 16 héurs. The reaction was poured into saturated brine (200 ml) and the solid which ’

precipitated was collected by suction filtration. Purification by flash chromatography on

-silica gel, eluting with 5-10 % methanol in dichloromethane yielded

4-(((2-(N-benzoyl)amino)-5-pyrimidine)amino)-6-methoxy—7-(2-bromoethoxy)—
quinazoline (537 mg, 38 % yield) as white solid :
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'"H-NMR (DMSO-de) : 10.96 (s, 1H), 9.75 (s, 1H), 9.11 (s, 2H), 8.49 (s, 1H), 7.98 (d,

2H, J—7Hz) 7.84 (s, 1H), 7.57-7.62 (m, 1H), 7.48-7.53 (m, 2H), 725(s 1H), 4.51 (t,
2H, J =7 Hz),3.99 (s, 3H), 3.88 (t,2H,J = 7Hz)

MS (-ve ESI) : 493, 495 (M-H),

MS (+ve ESI) : 495, 497 (M+H)". .

Example 27 - Preparation of Compound 27 in Table 2

An analogous reaction to that described in example 26, but starting with
4-amino-1-butanol (121 mg, 1.36 mmol), yielded the title compound (6 mg, 4 % yield)
as an off white solid : . _

'H-NMR (DMSO-dG) :10.80 (s,' 1H), 9.70 (s, 1H), 9.10 (s, 2H), 8.50 (s, 1H), 8.00 (d,
2H), 7. 80 (s, 1H), 7 .60-7 65 (m, 1H), 7.50-7. 55 (m, 2H), 7.20 (s, 1H), 4.20 (t, 2H), 3.90 -
(s, 3H), 3.40 (t, 2H), 2.80 (t, 2H), 2.50 (t, 2H), 1.20-1. 30 (4H, m) :

- MS (-ve ESI) : 502 (M-H),

MS (+ve ES]) : 504 (M+H) .
Example 28 - Preparation of Compound 28 in Table 2

An analogous reaction to that described in example 26, but starting with
2-amino-2-methyl- l—propanol (121 mg, 1.36 mmol), yielded the title compound (65 mg,
47 % yield) as an off white solid :

'H-NMR (DMSO-dﬁ) :9.02 (s, 2H), 8.31 (s, 1H), 7.90 (d, 2H), 7.80 (s, 1H), 7.55-7.60
(m, 1H), 7.45-7.50 (m, 2H), 7.10 (s, 1H), 4.10 (t, 2H), 3.92 (s, 3H), 3.20 (s, 2H),
2.85-2.95 (m, 2H), 1.60-1.70 (m, 1H), 0.98 (s, 6H) :

MS (-ve ESI) : 502 (M-H),

MS (+ve ESI) : 504 (M+H)".

Example 29 - Preparation of Compound 29 in Table 2

An analogous reaction to that described in example 26, but starting with
cyclopropanemethylamine (96 mg, 1.36 mmol), yielded the title compound (50 mg, 38 % |
yield) as an off white solid : |
'"H-NMR (DMSO-dg) : 9.01 (s, 2H), 8.30 (s, IH) 7.90 (d 2H), 7.75 (s, 1H), 7.45-7.52
(1H, m), 7.38-7.42 (m, 2H), 7.15 (s, 1H), 4.10 (t, 2H), 3.82 (s 3H), 2.90 (t 2H),

©0.75-0.90 (m, 1H), 0.25-0.35 (m, 2H), 0.01-0.10 (m, 2H):

MS (-ve ESI) : 484 (M H),
MS (+ve ESD) : 486 (M+H)".
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Example 30 - Preparation of Compound 30 in Table 2

An analogous reaction to that described in example 26, but starting with
tetrahydrofurfurylamine (138 mg, 1.36 mmol), yielded the title compound (27 mg, 19%
yield) as an off white solid : ,

'H-NMR (DMSO-dg) : 10.95 (s, 1H), 9.70 (s, 1H), 9.10 (s, 2H), 8.45'(5, 1H), 7.98 @,
2H), 7.80 (s, 1H), 7.55-7.60 (m, 1H), 7.45-7 50 (m, 2H), 7.20 (s, 1H), 4.20 (t, 2H), 4.00
(s, 3H), 3.80-3.90 (m, 1H), 3.70-3.78 (m, 1H), 3.55-3.62 (m, lH) 300(t 2H), 2.62 (d,
2H), 1.70-2.00 (m, 4H), 1.42-1.60 (m, 1H): '

MS (-ve ESI) . 514 M-H),

MS (+ve ESI) : 516 (M+H)".

Example 31 - Preparatmn of Compound 31in Table 2

An analogous reaction to that descrlbed in example 26, but startmg with:
piperidine (116 mg, 1.36 mmol), yielded the ntle compound (80 mg, 59 % yleld) as an
off white solid : , ‘
'"H-NMR (DMSO-dg) : 9.10 (s, 2H), 8.45 (s, 1H), 7.98 (d, 2H), 7.80 (s, 1H), 7.59-7.62
(m, 1H), 7.45-7.57 (rﬁ, 2H), 7.20 (s, 1H), 4.20 (t, 2H), 3.98 (s, 3H), 2.70 (t, 2H), |
2.40-2.50 (m, 4H), 1.42-1.57 (m, 4H), 1.30-1.40 (m, 2H) : |
MS (-ve ESI) : 498 (M-H)’,

MS (+ve ESI) : 500 (M+H)".

Example 32 - Preparation of Compound 32 in Tabie 2

A mixture of 4-(((2-(N —benzoyl)amino)-S-pyrimidinc)amino)-6-methoxy-.
7-(3-chloropropoxy)-quinazoline (200 mg, 0.43 mmol), 4-aminobutan-1-ol (192 mg,
2.15 mmol) and sodium iodide (65 mg, 0.43 mmol) in dimethyacetamide (5 ml) was
heated at 80 °C for 5 hours. The solvent was removed in vacuo and the residue
dissolved in methanol (2 ml). Water (10 ml) was added and the resulting solid was
collected by suction ﬁltré;ion and wa;hed with water, sodium bicarbonate solution then
water. Drying of the solid yielded the title compound (78 mg, 35 % yield) as an off white
solid : - |
'H-NMR (DMSO-dg) : 9.10 (s, 2H), 8.41 (s, 1H), 7.96-8.00 (m, 2H), 7.81 (s, 1H),
7.43-7.60 (m,'BH), 7.15 (s, 1H), 4.21 (t, 3H), 3.99 (s, 3H), 3.40 (m, 2H), 2.40-2.65 (m,

" 4H), 1.90-1.98 (m, 2H), 1.40 (m, 4H) :

MS (+ve ESI) : 518 (M+H)*.



WO 01/21597 Q . PCT/GB00/03593

10

15

20

25

30

70 .
4:(((2-(N -benzoyl)amino)-5-pyrimid_ine)a.mino)-é-methoxy-7-(3—chloropropoxy)-
quinazoline, used as the starting material was obtained as outlined in example 53.

Example 33 - Preparation of Compound 33 in Table 2

An analogous reaction to that described in example 32,vbut starting with
2-amino-2-methyl-propan-1-ol (192 mg, 2.15 mmol), yielded the title compound (88 mg,
40 % yield) as an off white solid : .

'H-NMR (DMSO-dg) : 9.10 (s, 2H), 8.41 (s, 1H), 7.96-8.00 (d, 2H, J =6.9 Hz), 7.81 (s,
1H), 7.43-7.60 (m, 3H), 7.15 (s, 1H), 4.40 (bs, 1H), 421 (t,3H, J = 6 Hz), 399(s 3H),
3.15 (s, 2H) 2.60 (m, 2H), 1 98 (m, 2H), 0.95 (s, 6H)

MS (+ve ESI) : 518 (M+H)". ,
Example 34 - Preparation of Compound 34 in Table 2

An analogous reaction to that described in example 32, but starting with

cyclopropylmethylamine (153 mg, 2.15 mmol), ylelded the title compound (117 mg, 54

% yield) as an off white solid :

'H-NMR (CDCl3) : 8.60 (m, 2H), 8.05 (m, 1H), 7.55-7.80 (m, 3H), 7.20-7.25 (m, 1H),

©7.10-7.15 (m, 1H), 7.15 (s, 1H), 4.21 (t, 3H), 4.05 (s, 3H), 3.75 (m, 4H), 2.45-2.61 (m,

6H), 2.20 (m, 2H) :

MS (+ve ESI) : 521 (M+H) ™.
Example 35 - Preparation of Compoupd 35in Table 2

An analogous reaction to that described in example 32, but starting with
tetrahydrofurfurylamme (218 mg, 2.15 mmol), yielded the title compound (51 mg, 22 %
yield) as an off whxte solid : .

'H-NMR (DMSO-dg) : 9.10 (s, 2H), 8.41 (s, 1H), 7.96-8.00 (m, 2H), 7.81 (s, 1H),
7.43-7.60 (m, 3H), 7.15 (s, 1H), 4.21 (t, 3H), 3.99 (s, 3H) 3.55-3.95 (m, 3H) 280285
(m, 2H), 2.55-2.60 (m, 2H), 1.41-1.98 (m, 6H) :

MS (+ve ESI) : 530 (M+H)_ .

Example 36 - Preparation of Compound 36 in Table 2

An analogous reaction to that described in example 32, but starting with

pyrolidine (153 mg, 2.15 mmol), yielded the title compound (34 mg, 16 % yieldj as an

~ off-white solid :
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'"H-NMR (DMSO-de) : 9.10 (s, 2H), 8.41 (s, 1H), 7.96-8.00 (d, 2H, J = 7 Hz), 7.81 (s,

1H), 7.43-7.60 (m, 3H), 7.15 (s, 1H), 4.21 (t, 3H),3 99.(s, 3H), 2.40-2.61 (m, 6H),
1.90-1.98 (m, 2H), 1.80 (m, 4H) : '

MS (+ve ESI) : 500 (M+H)""

Example 37 - Preparation of Compound 37 in Table 2

An analogous reaction to that described in example 32, but starting with

4-hydroxypiperidine (218 mg, 2.15 mmol), yielded the title compound (15 mg, 7 %

yield) as an off white solid : ‘
"H-NMR (DMSO-ds) :9.10 (s, 2H), 8.41 (s, 1H), 7.96-8.00 (m, 2H), 7. 8] (s, 1H),

-7.43-7.60 (m, 3H), 7.15 (s, 1H), 4.45 (s, 1H), 4.21 (t, 3H), 3.9 (s, 3H), 390(m 1H),

2.35-2.44 (b, 6H) 1.90-2.05 (m, 4H), 1.35-1.45 (m, 2H)

MS (+ve ESI) : 530 (M+H) .
Example 38 - Preparation of Compound 38 in Table 2

A mixture of 4-(((2-(N-benzoyl)amino)-5-pyrimidine)amino)-6-methoxy-
7-hydroxyquinazoline (223 mg, 0.515 mmol), 2-(4-methylphenylsulphohyloxymethyl)-
4-benzylmorpholine (279 mg, 0.773 mmol) and éaesium carbonate (502 mg, 1.55 mmol) |
in dimethylapetamide (1 ml) were heated in at 60 °C for 20 hours. The reaction was
cooled, aqueous sodium hydrogen carbonate solution (10m!) was added and the resultant

solid was collected by suction filtration. Purification by flash chromatography on silica

gel, eluting with 5-10 % methanol in dichloromethane yielded the title compound (81

mg, 27 % yield) as a pale yellow solid : -

"H-NMR (DMSO-d¢) : 10.95 (s,i 1H), 9.70 (s, 1H), 9.10 (s, 2Hj, 8.45 (s, 1H), 8.00 (d,
2H), 7.80 (s, 1H), 7.55-7.60 (m, 1H), 7.45-7.50 (m, 2H), 7.30-7.40 (m, 4H), 7.22-7.25 |
(m, 1H), 7.20 (s, 1H), 4.15 (d, 2H), 3.98 (s, 3H), 3.80-3.95 (m, 2H), 3.45-3.60 (m, 1H),

3.42 (s, 2H), 2.85 (d, 1H), 2.60 (d, 1H), 2.00-2.20 (m, 2H) :

MS (-ve ESI) : 576 (M-H),
MS (+ve ESI) : 578 (M+H)*.
Examhle 39 - Preparation of Compound 39 in Table 2

An analogous reaction to that described in example 16, but starting with

_1sonipectoamine (64 mg, 0.51 mmol), ynelded the title compound (25 mg, 19 % yleld) as

a white solid :
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'H-NMR (DMSO-dg) : 11.0 (s, 1H), 9.90 (s, 1H), 9.15 (s, 2H), 8.50 (s, 1H), 8.01 (d, 2H),
7.90 (s, 1H), 7.60-7.70 (m, 1H), 7.50-7.60 (m, 2H), 7.30 (s, 2H), 6.80 (s, 1H), 4.00-4.20
(m, 3H), 3.98 (s, 3H), 2.90-3.20 (m, 2H), 1.90-2.20 (m, 3H), 1.50-1.80 (m, 4H) :

'MS (-ve ESI) : 571 (M-H),

MS (+ve ESI) : 573 (M+H)".
Example 40 - Preparation of Compound 40 in Table 2

An analogous reaction to that described in example 16, but starting with
2-amino-2-ethylpropane-1,3-diol (59 mg, 0..51 mmol), yielded the title compound (35
mg, 28 % yield) as a white solid :

'H-NMR (DMSO-dg) : 10.95 (s, 1H), 9.85 (s, 1H), 9.12 (s, 2H), 8.48 (s, 1H), 7.97 (d,
2H), 7.90 (s, 1H), 7.55-7.60 (m, 1H), 7.45-7.50 (m, 2H), 7.20 (s, 1H), 5.00 (d, 1H),
4.20-4.25 (m, 1H), 4.00-4.18 (m, 2H), 3.98 (s, 3H), 3.80-3.90 (m, 1H), 3.10-3.20 (m,'
3H), 2.60-2.80 (m,'IAH), 2.40-2.50 (m, 2H), 1.20-1.30 (m, 2H), 0.70-0.95 (m, 3H) :
MS (-ve ‘ESI) : 562 (M-H)’, '

MS (+ve ESI) : 564 (M+H)".

‘Exémple 41 - Preparation of Compound 41 in Table 2 |

An analogous reaction to that described in example 16, but starting with
3-arﬁino-3-methyl-l-buianol (52 mg, 0.51 mmol), yielded the title corhpoun_d (28 mg, 23
% yield) as a white solid : '

'H-NMR (DMSO-dg) : 10.95 (s, 1H), 9.83 (s, 1H), 9.13 (s, 2H), 8.48 (s, 1H), 7.97 (d,
2H), 7.88 (s, 1H), 7.55-7.60 (m, 1H), 7.45-7.50 (m, 2H), 7.22 (s, 1H), 4.00-4.20 (m, 2H),
3.98 (s, 3H), 3.80-3.95 (m, 1H), 3.50 (t, 2H), 2.55-2.75 (m, 2H), 1.50 (t, 2H), 1.02 (s,
6H) : : |

MS (-ve ESI) : 546 (M-H),

MS (+ve ESI) : 548 (M+H)".

Example 42 - Preparation of Compound 42 in Table 2

An analogous reaction to that described in example 16, but starting with
2-amino-2-methylpropanol (44 mg, 0.51 mmol), yielded the title compound (52 mg, 43
% yield) as a white solid :. - - |
lH-NMR (DMSO-dg) : 10.95 (s, 1H), 9.76 (s, 1H), 9.12 (s, 2H), 8.48 (s, 1H), 7.97 (d,
2H), 7.84 (s, 1H), 7.55-7.60 (m, 1H), 7.45-7.50 (m, 2H), 7.20 (S, 1H), 4.5 (s, 1H),
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4.00-4.20 (m, 2H), 3.97 (s, 3H), 3.90-3.80 (m, 1H), 3.15-3.20 (m, 2H), 2.50-2.70 (m,

2H), 0.93 (s, 6H) :

MS (-ve ESI) : 532 (M-H);,

MS (+ve ESI) : 534 (M+H)".

Example 43 - Preparation of Compound 43 in Table 2

An analogous reaction to that described in example i6, but starting with
cyclohexylamine (51 mg, 0.51 mmol), yielded the title compound (66 mg, 54 % yield) as'
a white solid : L . '
'H-NMR (DMSO0-dg) : 9.70 (s, 1H), 9.10 (s, 2H), 8.50 (s, 1H), 7.97 (d, 2H), 7.81 (s, 1H),
7.55-7.60 (m, 1H), 7j45'-7.50 (m, 2H), 7.22 (s, 1H), 5.01 (s, 1H), 4.00—4.20' (m, 2H), 3.97
(s, 3H), '3.85-3.96 (m, 1H), 2.60-2.80 (m, 2H), 2.30-2.40 (m, 1H), 1.75-1.85 (m, 2H),

. -1.60-1.70 (m, 2H), 1.50-1.58 (m,1H), 0.98-1.25 (m, 5H) :
MS (-ve ESI) : 542 (M-H),
' MS (+ve ESI) : 544 (M+H)".

Example 44 - Preparation of Compound 44 in Table 2

" An analogous reaction to that described in example 16, bpt starting racerﬁic
2-aminopropanol (38 mg, 0.51 mmol), yielded the title compound (29 mg, 25 % yield) as
a white solid :

'H-NMR (DMSO-d(,) : 10.95 (s, 1H), 9.80 (s, 1H), 9.20 (s, 2H), 8.50 (s, 1H), 7.97 (d, .
2H), 7.88 (s, 1H), 7.55-7.60 (m, 1H), 7.45-7.50 (m, 2H), 7.23 (s, 1H), 5.00 (d, 1H),
4.20-4.35 (m, 1H), 4.02-4.20 (m, 2H), 3.98 (s, 3H), 3.96 (m, IH), 3.20-3.30 (m, 2H),

12.70-2.73 (m, 1H), 2.55-2.65 (m, 2H), 0.95-0.98 (m, 3H), 0.80-0.85 (m, 1H):

MS (-ve ESI) : 518 (M-HY,
MS (+ve ESI) : 520 (M+H)".
Example 45 - Preparation of Compound 45 in Table 2

An analogous reaction to that described in example 16, but starting with ‘
ﬁeopentylamine (52 mg, 0.51 mmol), yielded the title compound (25 mg, 20 % yield) as
a white solid : | |
'H-NMR (DMSO0-dg) : 10.95 (s, 1H), 9.73 (s, 1H), 9.11 (s, 2H), 8.48 (s, 1H), 8.00 (d,
2H), 7.82 (s, 1H), 7.55-7.60 (m, 1H), 7.45-7.50 (m, 2H), 7.22 (s, 1H), 5.00 (s, 1H),
4.00-4.20 (m, 2H), 3.97 (s, 3H), 3.94 (h1, 1H), 3.17 (s, 2H), 2.60-2.70 (m, 2H), 2.35-2.40
(m, 2H), 0.80 (s, 6H) :
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MS (-ve ESI) : 546 (M-H)",
MS (+ve ESI) : 548 (M+H)".

Example 46 - Preparation of Compound 46 in Table 2

~ An analogous reaction to that described in example 16, but starting with
(2-aminomethyl)-1-ethylpyrrolidine (64 mg, 0.51 mmol), yielded the title compound (49
mg, 38 % yield) as a white solid : ' ,
lH-NMR (DMSO-dg) : 9.84 (s, 1H), 9.10 (s, 2H), 8.48 (s, 1H), 7.97 (d, 2H), 7.88 (s, 1H),
7.55-7.60 (m, 1H), 7.45-7.50 (m, 2H), 7.20 (s, 1H), 4.00-4.20 (m, 2H), 3.98 (s, 3H),
3.90-3.95 (m, 1H), 3.00-3.05 (m, 1H),-2.50-2.80 (m, 5H), 2.30-2.40 (m, 2H), 2.00-2.20
(m, 2H), 1.70-1.82 (m, 1H), 1.55-1.65 (m, 3H), 1.00 (t, 3H) :
MS (-ve ESI) : 571 (M-H),
MS (+ve ESI) : 573 (M+H)".
Example 47 - Preparation of Compound 47 in Table 2

An analogous reaction to that described in example 16, but starting with

* cyclohexymethylamine (58 mg, 0.51 mmol), ylelded the title compound (54 mg, 43 %

yield) as a white solid :

'"H-NMR (DMSO-de) : 10.95 (s, 1H), 9.73 (s, 1H), 9.10 (s, 2H), 8.50 (s, 1H), 8.00 (d,
2H), 7.80 (s, 1H), 7.55-7.60 (m, 1H), 7.45-7.50 (m, 2H), 7.20 (s, 1H), 5.00 (s, 1H),
4.00-4.20 (m, 2H), 4.00 (s, 3H), 3.90-3.98 (m, 2H), 2.55-2.70 (m, 3H), 2.40 (d, 2H),
1.55-1.80 (m, 6H), 1.05-1.20 (m, 3H), 0.80-0.90 (m, 2H) :

MS (-ve ESI) : 556 (M-H), |

MS (+ve ESI) : 558 (M+H)*.

Example 48 - Preparation of Compound 48 in Table 2

A mixture of 4—(((2—(N-benzoyl)amino)-5-pyrimidine)amino)—é-methoky-

. 7-(2-bromoethoxy)-quinazoline (350 mg, 0.707 mmol), 1-methyl-2-imidazolin

hexafluorophosphate (350 mg, 0.707 rhmo_l) and potassium carbonate (293 mg, 2.12
mmol) in dimethylformamide (8 iml) was heated ét 80 °C for 4 hours. The solvent was
removed in vacuo, water (10 ml) was added to the residue and the resﬁltant solid was
collected by suction filtration. Purification of this solid by flash chromatography on |
silica gel, eluting with 5-1 0% methanol containing ammonia in dichloromethane yielded o

the title compound (153 mg, 43 % yield) as white solid :
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"H NMR (DMSO-ds) : 9.14 (s, 2H), 8.52 (s, 1H), 8.01 (d, 2H), 7.86 (s, 1H), 7.63 (1, 1H),

7.54 (1, 2H), 7.28 (s, 1H), 4.28 (t, 2H), 3.99 (s, 3H), 3. 60 (t, 2H), 3.51 (t 2H), 3.40 (,
2H), 1.96 (s, 3H) :

MS (+ve ESI) : 499 (M+H)+.

Example 49 - Preparation of Compound 49 in Table 2. ‘

An analogous reaction to that described in example 48, but starting with
2-ethyl-2-imidazolin hexafluorophosphate (446 mg, 1.82 mmol) ylelded the title
compound (131 mg, 42 % yield) as a white solid : _

'H NMR (DMSO-dg) : 9.12 (s, 2H), 8.52 (s, 1H), 8.00 (d, 2H), 7.88 (s, 1H), 7.60 (t, 1H),
7.50 (t, 2H), 7.30 (s, 1H), 4.40 (t, 2H), 4.05 (t, 2H), 3.98 (s, 3H), 3.95 (, 2H) 3.81 (4,
2H), 2.78 (q, 2H), 1.22 (, 3H)

MS (+ve ESI) : 513 (M+H)+.

Example 50 - Preparation of Compound 50 in Table 2

An analogous reaction to that described in example 48, but starting with
1,4,5,6- tetrahydropyrlrmdme hexafluorophosphate (488 mg, 2.12 mmol) yxelded the title -
compound (15 mg, 4 % yield) as a white solid : :
'H NMR (DMSO-ds, CF5;COOD) : 9.07 (s, 2H), 8.99 (s, 1H), 8.26 (s, IH) 8.14 (s, 1H),
8.01 (d, 2H), 7.64 (1, 1H), 7.55 (t, 2H), 7.40 (s, 1H), 4.49 (t, 2H), 4.05 (s 3H) '3.98 (4,
2H), 3.58 (t, 2H), 3.31 (t, 2H), 1.96 (m, 2H) :
MS (+ve ESI) : 499 (M+H)+.
Example 51 - Preparation of Compound 51 in Table 2

An analogous reaction to that described in example 48, but starting 2-imidazolin
hexafluorophosphate (393 mg, 1.82 mmol) yielded the title compound (75 mg, 38 %
yield) as a white solid :

'H NMR (DMSO-dg, CF;COOD) : 9.07 (s, 2H), 8.99 (s, lH); 8.14 (s, 1H), 8.0 (d, 2I—I),’
7.58 (t, 1H), 7.54 (m, 2H), 7.43 (s, 1H), 4.98 (t, 2H), 4.03 (m, 9H) ;
MS (+ve ESI) : 485 (M+H)+.
Examole 52 - Preparation of Compound 52 in Table 2
A mixture of 4-(((2-(N-benzoyl)amino)-S-pyrimidine)amino)'-6-methoxy-

7-hydroxyquinazoline (200 mg, 0.51 mmol), 1-rert-butyloxycarbonyl-2-bromo
ethylamine (578 mg, 2.98 mmol) and potassium carbonate (536 mg, 2.58 mmol)

dimethylformamide (10 ml) in were heated. at 80 °C for 2 hours. The solvent was
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removed in vacuo, water (10 ml) was added to the residue and the resultant solid was

collected by suction filtration. Purification by flash chromatography on silica gel, eluting
with 5-10 % methanol containing ammonia in dichloromethane yielded the title
compound (181 mg, 66 % yield) as pale yeIldw solid :

'H-NMR (DMSO-dg) : 9.07 (s, 2H), 8.41 (s, 1H), 7. 98 (d, 2H) 7.81 (s, 1H), 7. 60 (t, 1H),
7.51(t, 2H), 7. 17(s 1H), 7.02 (t, 1H), 4.15 (t, 2H), 3.95 (s, 3H), 3. 37 (t 2H), 1.39 (s
9H) :

MS (+ve ESI) : 532 A(M+H)+.

l-terﬂButyloxyg:arbonyl-2-bromo ethylamine, used as the starting material was obtained -
as follows : '

A mixture of 2-bromoethylamine hydrobromide (5.00 g, 24.4 mmol), di(tert-

~ butyl)-dicarbonate (6.12 g, 28.1 mrﬁol), triethylarnine (7.14 ml, 51.2 mmol) and

dimethylaminopyridine (0.3 g, 2.44 mmol) in dichloromethane (50 ml) was stirred at
room temperature for 5 hours. The reaction was poured into water, extracted with ethyl. ‘
acetate, washed with a saturated solution of sodium chloride, dried, filtered and_

concentrated to give an oil. Purified by flash 'chromatography on silica gel, eluting with

10% ethyl acetate in hexane yielded l-tert-butyloxycarbonyl 2- bromo ethylamine (2. 3 g,
42 % yield) :

'H-NMR (CDCL3) : 4.95 (s, 1H), 3.52 (m, 2H), 3.46 (m, 2H), 1.45 (s, 9H).
Example 53 - Preparation'of Compound 53 in Table 2

A-mixture of 4-(((27(N-benzoyl)amino)-5-pyrimidine)amino)-ﬁ-inethony
7-hydro>§yquinazoline (2.00 g, 5. 175‘ mmol), 1-bromo-3-chloropropane (5. 1 ml, 51.5
mmol) and potassmm carbonate (2.14 g, 15.5 mmol) in dimethylacetamide (50 ml) was"
stirred at ambxent temperature for 2 days. The mixture was filtered to remove salts then
the solvents were removed in vacuo. Trituration of the residue with ethyl acetate,

collection of the resultant solid by suction filtration and drying of the solid in vacuo

“yielded 4-(((2- (N benzoyl)ammo) 5- -pyrimidine)amino)-6-methoxy-

7-(3-chloropropoxy)- qumazolme (1.56 g, 65 % yield) as a yellow solid :

"H-NMR (DMSO-dG) :10.96 (s, 1H), 9. 79 (s, 1H), 9.60 (s, 2H), 8.49 (s, 1H), 7.96 (dd,
2H), 7.86 (s, 1H), 7.55 (m, 3H), 7.25 (s, 1H), 4.27 (t, 2H) 3.98 (s, 3H) 3.81 (t, 2H) 2.28
(m, 2H) :

'MS (+ve ESI) : 465 (M+H)",
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Example 54 - Preparation of Compound 54 in Table 2

A mixture of 4-(((2-(N-benzoyl)arhino)-S-p)?rimidine)amino)-6-
methoxy-7-hydroxyquinazoline trifluoroacetate (200 mg, 0.515 mmol),
(25)-(+)-2-methylglycidyl-4-nitrobenzoate (134 mg, 0.567 minol) and potaésium _
carbonate (101 mg, 0.773 mmol) in dimethylformamide was heated to 70 °C for 20
hours. The reaction was cooled and poured into aqueoﬁs sodium bicarbonate solution
(10ml) and the resulﬁng solid collected by suction filtration. Purification by flash
chromatography on silica gel, eluting with 5 % methanol in dichloromethane yielded the
title compound (44 mg, 14% yield ) as a pale yellow solid : ' ,
'H-NMR (DMSO-dg) : 10.95 (s, 1H), 9.70 (s, 2H), 8.45 (s, 1H), 8.30 (d, 2H), 8.20 (d,

2H) 8.00 (dd, 2H), 7.8 (s, 1H), 7.55-7.60 (m, 1H); 7.45-7.50 (m, 2H) 7. IS(S 1H),

4.30-4.40 (m, 2H), 4.10-4.20 (m, 2H), 3.99 (s, 3H) 1.40 (s, 3H) :
MS (+ve ESI): 626 (M+H)"

MS (-ve ESI): 624 (M-H)'.

Example S5 - Preparation of Compound 55 in Table 2

To a solution of the 4-benzyl-3-morpholinemethanol (160 mg, 0.78 mmol - -
prepared according to J. Chem. Soc., Perkin Trans. 1 ‘1985, 12, 2577-80) and
triethylamine (0.143 ml, 1.02 mmol) in tetrahydrofuran (2 ml), was added '
methancsulphonylchldride (60 ul, 0.773 mmol) at 0°C. The reaction mixture was stirred
at this temperature for 2 hours before removal of the triethylamine salts by filtration. The
filtrate was concentrated and potassium carbonate (142 mg, 1.03 mmol) and .a solution of
4-(((2-(N-benzoyl)amino)-5-pyrimidine)amino)-6-methoxy-7- hydroxyduinazoline ‘
trifluoroacetate (200 mg, 0.515 mmol) in dimethylacetamide (3 ml) were added. The -
reaction mixture was heated at 70 °C for 16 hours. The reaction was cooled, poured into
aqueous sodium hydrogen carbonate solution (10 ml) and the resulting solid was.
collected by Suﬁtion ﬁltration, Purification by flash chromatography on silica gel, eluting
with 5 % methanol in dichloromethane yielded the title compound (60 mg, 20 % yield )
as a white solid : |
'H-NMR (DMSO-dg) : 10.95 (s, 1H), 9.70 (s, 1H), 9.10 (s, 2H) 8.50 (s, IH) 8.00 (d,
2H), 7.80 (s, 1H), 7.55- 760(m 1H); 7.45-7.50 (m, 2H), 7.15-7.40 (m, 6H), 4.40- 450
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(m, 1H), 4.20-4.25 (m, 1H), 4.00-4.05 (m, 1H), 3.99 (s, 3H), 3.80-3.90 (m, 1H),
3.45-3.650(m, 4H), 2.85-3.00 (m, 1H), 2.65-2.70 (m, 1H), 2.20-2.30 (m, 1H) :
MS (+ve ESI) : 578 (M+H)*
MS (-ve ESI) : 576 (M-H)",

: Exampl‘e S6 - Preparation of Compound 56 in Table 2

An analogous reaction to that described in example 16, but startmg with
morpholine (0. 50 ml, 5.7 mmol), yielded the title compound (57 mg, 32 % yield) as a
yellow solid = -

'H-NMR (DMSO-dg) : 10. 95 (s, lH) 9.80 (s, lH) 9.15 (s, 2H), 8.50 (s, 1H), 8.00 (d,
2H), 790(s 1H), 7.55- 760(m 1H), 7.45-7.50 (m, 2H), 7.25 (s, 1H), 4.90-4.95 (m,
1H), 4. 15- 420(m 1H), 405 -4.10 (m, 1H), 4.00 (s, 3H), 3.60 (t, 4H) 2.40-2.50

- (m,4H) :

MS (+ve ESI): 532 (M+H)"
MS (-ve ESI) : 530 (M-H)".
Example 57 - Preparation of Compound 57 in Table. le 2

A mixture of 4-(((2-(N- -benzoyl)amino)- 5-pyr1m1d1ne)ammo) 6- methoxy-
7-hydroxyquinazoline trxfluoroacetate (480 mg, 1.23 mmol), 1- -(3-bromopropyl)-
IH-imidazole (500 mg, 1.48 mmol) and potassium carbonate (513 mg, 3.71 mmol) in
dimethylforrnamide (15 ml) was heated to 80 °C for 4 hours. The reactlon was |
concentrated, water (15 ml) was added to the residue and the resulting SOlld collected by
suction filtration. Purification by flash ch.romatography on silica gel, elutmg with 10-

15% methanol, 1 % ammonia in dlchloromethane yielded the title compound (180 mg,

| 30 % yield) as a pale yellow

- solid :

'H-NMR (DMSO-dg) : 9.12 (s, 2H), 8.50 (s, 1H), 8.00 (m, 3H), 7.84 (m, 1H), 7.60 @,

- 1H), 7.52.(t, 2H), 7.22 (m, 1H), 4.23 (t, 1H), 4.18 (m, 1H), 4.00 (m, 3H), 3.42 (m, 2H),

3.28 (m 1H), 2.72 (m, 2H), 2.62 (t, 1H), 2.03 (m 1H), 1.92 (t, lH)
MS (+ve ESI) 499 (M+H)
1-(3- bromopropyl) lH-lmldazole),‘used as the starting material was obtained as follows:

A mixture of 1H-imidazole-1-propanol (1.00 g, 3.65 mmol - prepared according

- to patent: WO 9722596 ‘A1); carbon tetrabromide (1.80 g, 5.47 mmol) and trlphenyl

phosphine (1.43 g, 5.47 mmol) was stirred at ambient temperature for 18 hours. The
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solvent was evaporated and the residue purified by flash chromatography on silica gel.

Elution with 10 % methanol in dichloromethane yielded the title compound (425 mg, 35
% yield ) as a pale yellow solid : . ' | ’
'H-NMR (DMSO-dy) : 8.45.(5, 1H), 3.83 (ro, 4H), 3.58 (m, 4H), 2.14 (q, 2H).

Example S8 - Preparation of Compound 58 in Table 2

Piperidine (1.0 ml, 0.86 mmol) was added o a solution of

N-(5-((6-methoxy-7-((2S)-2- methylox1ranylmethoxy) 4-quinazolinyl)amino)-2- pynmldl _

"nyl)benzamide and heated to 70 °C for 2 hours. The mixture was cooled and aqueous

sodium bicarbonate solution (lO ml) added. The resulting solid was collected by suction
filtration. Purification was by reverse phase preparative hplc, eluting with 25%
acetomtnle in water containing 0.1 % trifluoroacetic acid. Neutralisation with aqueous
sodium bicarbonate and collection of the solid by suction filtration yielded the title

compound (65 mg , 9 % yield) as yellow solid :

"H-NMR (DMSO-ds) : 10.50 (s, 1H), 9.50 (s, 1H), 9.10 (s, 2H), 8.50 (s, 1H), 8.00 (d,

2H), 7.85 (s, 1H), 7.70 (m, 1H), 7.55 (m, 2H), 7.40 (s, 1H), 4.10 (m, 2H), 3.98 (s, 3H),
3.96 (m, 1H), 2.70 (m, 6H), 1.65 (m, 4H) 1.45 (m, 2H), 1.30 (s 3H):

MS (+ve ESI) 544 (M+H)*

MS (-ve ESI) : 542 (M-H). .
NV-(S-((6—methoxy-7-((2S)-2-'methyloxiranylmethoxy)-4-quinazolinyl)afnino)-2-
pyrimidinyl)benzamide solution, used as the starting material was obtained as follows:
a) Methanesulphonyl chloride (233 mAg, 2.05 mmol) was added to an ice cold solution of |
(R)-2-methylglycido! (170 mg, 1.93 mmol) and triethylamine (391 mg, 3.87 mmol) in

diethylether (3 ml). The mixture was stirred at 0 °C for 30 minutes then at ambient

temperature for 1 hour. The reaction was filtered to remove triethylamine hydrochloride.

To the filtrate Was -added potassium carbonate (534 mg, 3.87 mmol) and

4-(((2-(N -benzoyl)amino)-5-pyrimidine)amino)-6-methoxy-7-hydroxyquinazoline (500

mg, 1.29 mmol) in dimethylacetamide (3 ml) and the mixture heated to 70 °C for 20
hours, then cooled, resulting in a solution of '

N-(5-((6-methoxy-7-((2S)-2-methyloxiranylmethoxy)-4-quinazol inyl)e.mino)-2-'

b pyrimidinyl)benzamide which was used without isolation.

MS (+ve ESI) : 459 (M+H)"
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Example 59 - Preparation of Compound 59 in Table 2

» An analogous reaction to that described in example 58, but starting with -
cyclopentylamme (175 mg, 2.06 mmol), yielded the title compound (63 mg, 11 % yield)

as a yellow solid :

TH-NMR (DMSO-dg) : 10.95 (s, 1H), 10.12 (s, 1H), 920(5 2H), 8:48 (s, 1H), 8.05 (s,
- 1H), 7.97 d, 2H), 7.57 (m, 1H), 7.50 (m, 2H), 7.20 (s, 1H), 4.04 (m, 1H), 3.98 (s, 3H),

3.90 (m 1H), 2.70 (m, 3H), 1.75 (m, 2H), 1.60 (m, 2H), 1.40 (m, 4H), 1.24 (s, 3H)
MS (+ve ESI) : 544 (M+H)

MS (-ve ESI) : 542 (M-H)".

Example 60 - Preparation of Compound 60 in Table 2

An analogous reaction to that described in example 58, but starting with
cyclohexylamine (204 mg, 2.06 mmol)., yielded the title compound (40 mg, 7 % yield) as
a yellow solid : |
'H- NMR (DMSO-dg) : 10. 95 (s, 1H), 9.72 (s, 1H), 9.10 (s, 2H), 8.48 (s, IH) 7.97 d,
2H), 7. 81 (s, 1H), 7.57 (m, 1H), 7.48 (m, 2H), 7.20 (s, 1H), 4.65 (s, 1H), 4.02 (m, 1H),
3.97 (s, 3H), 3. 90 (m, 1H), 2:65 (m, 2H),2.30 (m, 2H) 1.80 (m, 2H), 1.65 (m, 2H) 1.50

(m, 1H), 1.21 (s, 3H), 1.15 (m, 2H), 1.00 (m, 2H) :
~ MS (+ve ESI) : 558 (M+H)* -
MS (-ve ESI) : 556 (M-H).

Example 61 - Preparation of Compound 61 in Table 2

* An analogous reaction to that described in example 58; but startmg with _
morpholine (179 mg, 2.06 mmol), yielded the title compound (34 mg, 6 % yield) as a
yellow sohd '

'H-NMR (DMSO d6) 9.10 (s, 2H), 8.45 (s, 1H), 7.97 (d, 2H) 7.85 (s, 1H), 7. 57 (m,
1H), 7.47 (m, 2H), 7.20 (s, lH), 4.50 (s, 1H), 4.05 (d, 1H), 3.97 (s, 3H), 3.90 (d, IH)
3.47 (m, 4H), 2.45 (m, 4H), 1.22 (s, 3H) :

MS (+ve ESI) : 546 (M+H)"

MS (-ve ESI) : 544 (M-H)".
Example 62 - Preparation of Compouhd 62 in Table 2

An analogous reaction to that described i in example 58, but starting with
pyrrohdme (146 mg, 2.06 mmol), yielded the title compound (20 mg, 4 % yield) as a

yellowsolid :
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'H-NMR (DMSO-de) : 10.95 (s, 1H), 9.78 (s, 1H), 9. 13(s 2H), 8.48 (s, 1H), 7.97 (d,

2H), 7.85 (s, 1H), 7.58 (m, 1H), 7.47 (m, 2H), 7.21 (s, 1H), 4.03 (m, 1H), 3.98 (s, 3H),
3.92 (m, 1H), 2.65 (m, 4H), 1.70 (m, 4H), 1.24 (s, 3H) : -

MS (+ve ESI): 530 (M+H)*

MS (-ve ESI) : 528 (M-H)". o

Example 63 - Preparation of Compound 63 in Table 2

An analogous reaction to that described in example 58, but starting with 2-
(ethylthio)ethylamine (216 mg, 2.06 mmol), yielded the title compound (40 mg, %
yield) as a yellow solid :

'H-NMR (DMSO-dg) : 9.80 (s, 1H), 9.12 (s, 2H§, 8.48 (s, IH), 7-.97 (d, 2H), 7.83 (s, 1H),
7.58 (m, 1H), 7.48 (m, 2H), 7.20 (s, 1H), 4.65 (s, 1H), 4.02 (d, 1H), 3.98 (s, 3H), 3.92 (d,
1H), 2.55-2.80 (m, 6H), 2.45 (m, 2H), 1.22 (s, 3H), 1.10 (t 3H) :

MS (+ve ESI): 564 (M+H)

MS (-ve ESI) : 562 (M-H)".

Example 64 - Preparation of Compound 64 in Table 2 -

An analogous reaction to that described in example 32; but starting with
5-amino-2-piporidine (230 mg, 2.70 mmol), yielded the title compound (10 mg, 4 %
yield) :

- 'H-NMR (DMSO-de) : 9.80 (s, 1H), 9.10 (s, 2H), 8.41 (s, 1H), 7.96-8.00 (m, 2H), 7.81

(s, 1H), 7.43-7.0 (m,3H), 7.15 (5, 1H), 4.21 (t, 3H), 3.99 (s, 3H), 2.10-2.58 (m, 6H),
1.90-1.98 (m, 2H), 1.35-1.60 (m, 6H) : |

MS (+ve ESI) : 514 (M+H)™"
Example 65 - Preparation of Compound 65 in Table 2 ,
Dibenzyl-N,N-diethylphosphoramidine (233 mg, 0.736 mmol) was added slowly

to a solution of N-(5-((7-(((2S)-2-hydroxy-3-piperidinopropyl)oxy)-6-methoxy-
4-quinazolinyl)amino)-2-pyrimidinyl)benzamide (300 mg, 0.566 mmol) and totrazole
(119 mg, 1.698 mmol) in dimethylformamide (12 ml). The reaction was stirred under an
inert atmosphere at ambient temperature for 4 hours during which a further two portions
of dibenzyl-N,N-diethylphosphoramidine (115 mg, 0.36 mmol) were added. The reaction
was cooled to -40 °C and metachloroperbenzoic acid (279 mg, 1.13 mmol) was added
and the reaction stirred for 1 hour. The reaction was quenched with aqueous sodium

metabisulphite and extracted into dichloromethane. Purification by flash chromatography
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on silica gel, eluting with 5 % methanol in dichloromethane contammg ammonia yielded
the title compound (85 mg, 19 % yield ) as a yellow glassy solid :
'H NMR (DMSO-ds) : 10.95 (s, 1H), 9.72 (s, lH) 9.12 (s, 2H), 8.50 (s, 1H), 7:98 (dd,
2H), 7.82 (s, 1H), 7.59 (d, 1H), 7.51 (t, 2H), 7.37 (m, 5H), 7.28 (m, 6H), 5.12 (m, 4H),

- 4.83 (s, 1H), 4.38 (m, 2H), 3.85 (s, 3H), 2.20-2.70 (m, 6H) 1.22-1.51 (m, 6H) :

MS (+ve ESI) : 790 (M+H)",
N-(5-((7-(((2S)-2-hydroxy-3-pxperidinopropyl)oxy)-6-mefhoxy-4-quinazolinyl)amino)-Z- -

pyrimidinyl)benzamide, used as the starting materlal was obtamed as descrlbed in

“example 19.

Example 66 - Preparation of Compound' 66 in Table 2

Trimethylsilyl bromide (140 mg, 0.91 mmol) was added slowly to a solution of
(1S)-2-[(4-{ [2_—(benzoylamino)-5-pyrimidinyl]amino }-6-methoxy-7-quinazolinyl)oxy]-1-
(piperidinomethyl)ethyi dibenzyl phosphate (72 mg, 0.09 mmol) in diéhloromethane G-
ml) at -60 °C. The reaction was stirred for 10 minutes then warmed to ambient ‘
temperéture and stirred for 1 hour. Metﬁanol was added and the reaction concentrated in
vacuo. Trituration withv‘diethylet‘hér and collection of the solid by suction filtration
yielded the title compound (53 mg, 75 % yield) as the di hydrébro_mide salt :

'H-NMR (DMSO-dg + CD,COOD) : 9.10 (s, 2H), 8.78 (s, 1H), 8.20 (s, 1H), 8.00 (d,
2H), 7.61 (rh, 1H), 7.51 (m, 2H), 7.40 (s, 1H), 5.03 (m, 1H), 4.49 (d, 2H), 4.07 (s, 3H),
3.52 (rh, 2H), 3.35 (rh, 4H), 1.81 (m, 4H), 1.60 (m, 2H) :

MS (+ve ESI) : 610 (M+H)"

‘ Paxﬁcul_ar examples of compounds> of formula (I) are set out in Table 3

Example 67 - Preparation of Compound 67 in Table 3

A mixture of 4-chlorobenzoic anhydride (89 mg, 0.3 mmol) and

‘4.-(2—amino-5-pyrimidinamino)—6-methoxy-7—(3-morpholinopropqu)quinazoliné (62

mg, 0.15 mmol) in diphenylether (1 ml) was stirred for 20 hours at 150 °C. The mixtur:e
was cooled, diluted with diethylether (10 ml) and the solid was collected by suction

filtration. Purification by reverse phase preparative hplc, eluting with 25 % acetonitrile
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in water containing 0. 1% trifluoroacetic acid yielded the title compound (48 mg, 58 %

yield) as a white solid : : :
'HgNMR (DMSO-dg) : 11.20 (s, 1H), 11.05 (s, 1H), 9.05 (s, 2H), 8.80 (s, 1H), 8.03 (s,
1H), 7.98 (d, 2H), 7.58 (d, 2H), 7.38 (s, 1H), 4.30 (m, 2H), 4.01 (m, 2H), 4.00 (s, 3H),

3.70 (m, 2H), 3.50 (m, 2H), 3.30 (m, 2H), 3.10 (m, 2H), 2.30 (m, 2H)

MS (-ve ESI) : 548 (M-HY,
MS (+ve ESI) : 550 (M+H)"

4-(2-amino-5-pyrimidinamino)-6-methoxy-7-(3- morpholmoprOpoxy)qumazolme used

as starting material was obtained as in example 8.

Example 68 - Preparation of Compound 68 m‘Tabl-e 3

An analogous reaction to that described in example 67, but starting with

'4-(2-amino-5-pyrimidinamino)-6-methoxy-7—benzyloxyquinaioline (2.36 mg, 6.31

mmol), and 4-chlorobenzoic anhydride (3.72g, 12.62mmol), yielded the title compound
(2.9 g, 89 % yield) as a white solid : | |

'H-NMR (DMSO-dg) : 11.01 (s, 1H), 10.0 (s, 1H), 9.11 (s, 2H), 8.42 (s, 1H), 7.95 (m,
3H), 7.53 (d, 2H), 7.45 (m, 2H), 7.38 (m, 3H), 7.30 (s, 1H), 5.22 (s, 2H), 3.95 (s, 3H) :
MS (-ve ESI) : 513 (M-H),

MS (+ve ESI) : 513 (M+H)".
4-(2-amino-5-pyrimidinamino)-6-methoxy-7-Benzyloxyquinazoline, used as the starting -~ -
material was obtained as follows :

a) 10 % Platinum on carbon (500 mg, 0.25 mmol) was added to a stirred suspension
on 2-amino-5-nitropyrimidine (7.41 g, 52.89 mmovl) in ethanol (250 ml) and watef (100
ml) at ambient temperature and the reaction stirred for 36 hours under an atmosphere of
hydrogen. The ‘reaction was filtered through a pad of celite and the solvent evaporated in
vacuo to yield crude 2,5-diaminopyrimidine (5.77 g, 99 % yield) as a brown solid :
'H-NMR (DMSO-dg) : 7.73 (s, 2H), 5.57 (s, 2H), 4.36 (s, 2H) :

MS (+ve ESI) : 110 (M+H)".

b) A solution of 2,5-diaminopyrimidine (1.:34 g, 12.2 mmol),
4-chloro-6-methoxy-7-benzyloxyquinazoline (3.66 g, 12.2 mmol) and 1.0N solution of

A- hydrogen chloride in diethylether (25 ml, 24.4 mmol), in isopropanol (100 ml) was

heated and the diethylether allowed to evaporate then heated at reflux for_A 1.5 hours

before the reaction was allowed to cool to ambient temperature. The solid which had
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» precipitated was collected by suction filtration and washed with diethyl ether (2x20

ml). The solid was dissolved in methanol/dichloromethane/ammonia then solvents

- removed in vacuo. The solid was triturated with water and the solid collected by suction

filtration. Drying of this material yielded 4-(2-amino-5-pyrimidinamino)-6-methoxy-

7-benzyloxyquina201ine (2.32 g, 51 % yield) as a brown solid :
lH-NMR (DMSO-dg) : 8.51 (s, 1H), 8.43 (s, 2H), 8.00 (s, lH), 7.51 (m, 2H), 7.41 (m,

3H), 7.32 (s, 1H), 6.63 (s, 2H) 5.32 (s, 2H), 3.95 IS 3H)

MS (-ve ESI) 373 (M H),
MS (+ve ESI) : 375 (M+H)". _
Example 69 - Preparation of Compound 69 in Table 3

An analogous reactlon to that described in example 13, but startmg with
4-(((2-(N-4-chlorobenzoyl)amino)- 5-pyr1m1dme)ammo) 6-methoxy-7-benzyloxy-
quinazoline (2.85 g, 5.57 mmol), yielded the title compound (0.88 mg, 37 % yield) as a

white solid :

'H- NMR (DMSO -de) : 11.14 (s, 1H), 10.90 ( bs, 1H), 8.98 (s, 2H), 8.72 (s lH) 7.92 (d,
2H) 7.53 (d, 2H), 7.15 (s, 1H), 3.95 (s, 3H) : '
MS (+ve ESI) : 423 (M+H)". ‘

Example 70 - Preparation of Compound 70 in Table 3

An analogous reaction to that described in example 14, but starting with
4-(((2-(N—4—chlo‘robenzoyl)amino)-5-pyrimidine)amino)—6-methoxy—7 hydroxyquinazoli
ne (417 g, 0.99 mmol) and (2R)-(-)-glycidyl tosylate (250 g, 1.09 mmol), yielded the title
compound (426 g, 90 % yield) as a belge solid :

"H-NMR (DMSO-dg) : 8. 98 (s, 2H), 8.32 (s, 1H), 8.00 (d, 2H), 7.81 (s, 1H), 7.55 (d,
2H), 7.10 (s, 1H), 4.50 (m, 1H), 3. 95 (m, 4H), 3.40 (m, 1H), 2.85 (m, 1H), 2.75

(m, 1H) :

MS (-ve ESI) : 477 (M-H), -

MS (+ve ESI) : 479 (M+H)". '

Example 71 - Preparation of CompOund 71 in Table 3

An analogoﬁs reaction to that described in example 16, but starting with
4-(((2-(N;4—chlérobenzoyl)amino)-S-pyrimidinc)amino)—6—métho>’cy-7-((2R)-oxiranyl‘-
methoxy)quinazoline (96 g, 0.2 mmol) and pyrrolidine (71.6 g, 1.0 mmol), yi'el.ded the
title compound (23 g, 21 % yield) as a white solid : |
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'H-NMR (DMSO0-d¢) : 11.11 (s, 1H), 9.75 (s, 1H), 9.12 (s, 2H), 8.50 (s, 1H), 8.00 (d,

. 2H), 7.82 (s, 1H), 7.58 (d, 2H), 7.23 (s, 1H), 4.98 (s, 1H), 4.18 (m, 1H), 4.05 (m, 2H),

4.00 (s, 3H), 2.60 (m, 6H), 1.71 (m, 4H) :

MS (-ve ESI) : 548 (M-H),,

MS (+ve ESI) : 550 (M+H)".

Example 72 - Preparation of Compound 72 in Table 3

An analogous reaction to that described in example 16, but starting with
pnpendme (85 2g,1.0 mmol) yielded the title compound (32 g, 28.4 % yield) as a white
solid : '
'H-NMR (DMSO-dg) : 11.10 (s, 1H), 9.75 (s, 1H); 9.12 (s, 2H), 8.V42 (s, 1H), 7.95 (d,
2H), 7.75 (s, 1H), 7.61 (d, 2H), 7.18 (s, 1H), 4. IO(m lH) 3.98 (m, 2H), 3.95 (s, 3H)
2.41 (m, 6H); 1.45 (m, 4H), 1.30 (m, 2H) :

~ MS (-ve ESI) : 562 (M-H);,

MS (+ve ESI) : 564 (M+H)".

- Example 73 - Preparation of Compound 73 in Table 3

An analogous reaction fo that described in example 16, but starting with
cyclopentylamine (85 4 g, 1.0 mmol), yielded the title compound (29 g,25.7% yleld) as
a white solid :

'H-NMR (DMSO-dg) : 10.10 (s, 1H), 9.75 (s, 1H), 9.11 (s, 2H), 8.45 (s, 1H), 7.95 (d,

(2H), 7.75 (s, 1H), 7.52 (d, 2H), 7.18 (s, 1H), 4.10 (m, 1H), 4.00 (m, 1H), 3.95 (s, 4H),

3.0 (m, 1H), 2.65 (m, 1H), 2.55 (m, 1H), 1.65 (m, 2H), 1.55 (m, 2H), 1.41 (m, 2H), 1.25
(m, 2H) : : ‘
MS (+ve ESI) : 564 (M+H)".

Example 74 - Preparation of Compound 74 in Table 3

An analogous reaction to that described in ekample 16, but starting with
cyclohexylamme (99.6¢g,1.0 mmol) yielded the title compound (27 g, 23.4 % yield)as a |
white solid : .

'H-NMR (DMSO-dg) : 11.05 (s, 1H), 9.78 (s, 1H), 9.08 (s, 2H), 8.45 (s, 1H), 7.95 (d,
2H), 7.80 (s, 1H), 7.52 (d, 2H), 7.20 (s, lH)., 4.10 (m, 3H), 3.90 (s, 3H), 2.50-3.20 (m,
5H), 1.90 (m, 2H), 1.65 (m, 2H), 1.50 (m, 1H), 1.15 (m, SH) : |

MS (-ve ESI) : 576 (M-H),

MS (+ve ESI) : 578 (M+H)".
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Example 75 - Preparation of Compound 75 in Table 3

Caesium carbonate (1.30 g, 4.0 mmol) was added to a solution of
4-(((2-(N—4-chlorobenzoyl)amino)—S—pyrimidine)amino)-6-methoxy-7-hydroxyquinazoli
ne (422 mg, 1.0 mmol) and 1,2-dibromoethane (1.88 g, 10.0 mmol) in
dimethylformamide (5 ml) and tetrahydrofuran (5 ml) and the reaction heated at 60 °C
for 3 hours. The mixture was concentrated in vacuo then poured into ice-water (50 ml)
and the resultmg solid was collected by suction ﬁltratlon Drymg of the solid ylelded the
title compound (400 mg, 76 % yield) as light brown solxd
'H-NMR (DMSO-d¢) : 10.96 (s, 1H), 9.75 (s, 1H), 9.11 (s, 2H), 8.49 (s, 1H), 7.98 (d,
2H,J=7Hz), 7.84 (s; 1H), 7.57-7.62 (m, 1H), 7.48-7.53 (m, 2H), 7.25 (s, 1H), 4.51 (t, =
2H, J =7 Hz), 3.99 (s, 3H), 3.88 (t, 2H, J =7Hz): |
MS (-ve ESI) : 493, 495 (M-HY’,

MS (+ve ESI) : 495, 497 (M+H)".
Example 76 - Preparafion of Compdund 76 in Table 3

A solution of 4-(((2-(N -4-chlorobenzoyl)amino)-SI-pyrih)idine)amino)-
6-methoxy-7-(2-bromocth0xy)quinazoline (124 mg, 0.24 mrhol) and pyrrolidine (84.4
mg, 1.18 mmol) were heated in dimethylformamide (3 ml) at 60 °C for S hours. The
reaction was cooled, poured into ice water (15 ml) containing concentyrated aqueous
arnmonia solution (0.5 ml) and the resultant solid was collected by suction filtration.
Drymg of the solid in vacuo yielded the title compound (76 mg, 62 % yield) as white.
solid : : ‘ , -

"H-NMR (DMSO-d6) :11.0 (s, 1H), 9.65 (s, 1H), 9.05 (s, 2H), 8.42 (s, 1H), 7.95 (d, 2H), .
7.75 (s, 1H), 7.51 (d, 2H), 7.18 (s, 1H), 4.20 (t 2H), 3.92 (s, 3H), 2.80 (t, 2H), 2.50 (m,

© 4H), 1.61 (m, 4H) :

MS (-ve ESI) : 518 (M-H)',
MS (+ve ESI) : 520 (M+H)".

Example 77 - Preparation of Compound 77 in Table 3

An analogous reaction to that described in example 76, but starting with
plperxdme (72.3 mg, 0.85 mmol). Purification by reverse phase preparative, eluting W1th

25% acetomtrlle in water containing 0.1 % trifluoroacetic acid, followed by
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neutralisation with ammonia, yielded the title compound (33 mg, 36.4 % yield) as a

white solid.:
'"H-NMR (DMSO-ds) : 11.05 (s, 1H), 9.71 (s, 1H), 9.05 (s, 2H), 8.45 (s, 1H), 7.95 (d,
2H), 7.75 (s, 1H), 7.50 (d, 2H), 7.21 (s, 1H), 4.15 (i, 2H), 3.95 (s, 3H), 2.68 (m, 2H),
2.42 (m, 4H), 1.41 (m, 4H), 1.30 (m, 2H) :

‘MS (-ve ESD) : 532 (M-H)’,

MS (+ve ESI) 534 (M+H)
Example 78 - Preparation of Compound 78 in Table 3

. An analogous reaction to that described in example 76, but starting with
cyclopentylamine (101 mg, 1.18 mmol), yielded the title compound (71 mg, 56.4 %
yield) as'a white solid : o ' | v
'H-NMR (DMSO-dg) : 9.71 (s, 1H), 9.08 (s, 2H), 8.42 (s, 1H), 7.95 (d, 2H), 7.75 (s, 1H),.
7.50 (d, 2H), 7.17 (s, 1H),4 15 (t, 2H), 3.92 (s, 3H), 3.02 (m, lH) 2.91 (, 2H) 1.72 (m,
2H), 1 55 (m, 2H), 1.41 (m, 2H), 1.25 (m, 2H) : ‘
MS (-ve ESI) : 532 (M-HY,

MS (+ve ESI) : 534 (M+H)". -
Example 79 - Preparation of Compound 79 in Table 3

An analogous reaction to that described in example 76, but starting with
cyclohexylamme (66 mg, 1.18 mmol), yielded the title compound (95 mg, 74 % yield) as
a white solid : ‘ ' :

'H-NMR (DMSO-dg) : 9.65 (s, 1H), 9.05 (s, 2H), 8.42 (s, IH), 7.95 (d, 2H), 7.77 (s, 1H), .
7.51 (d, 2H), 7.18 (s, 1H), 4.10 (t, 2H), 3.95 (s, 3H), 2.91 (t, 2H), 2.38 (m, 1H), 1.80 (m,
2H), 1.62 (m, 2H), 1.51 (m, 1H), 0.90-1.21 (m, SH) : - |

MS (-ve ESI) : 546 (M-HY,

MS (+ve ESI) : 548 (M+H)".

Example 80 - Preparation of Compound 80 in Table3

An analogous reaction to that described in example 76, but starting with
cyclopropanemethylamine (61 mg, 0.85 mmol), yielded the title compound (36 mg, 41 %
yield) as a white solid : ‘

'H-NMR (DMSO-dg) : 10. .95 (s, 1H), 9.62 (s, 1H), 8.95 (s, 2H), 8.35 (s, 1H), 7.85 (d,
2H), 7.68 (s, 1H), 7.43 (d, 2H), 7.12 (s, 1H), 4.10 (¢, 2H) 3.81 (s, 3H), 2.92 (t, 2H), 2.38

'(m 2H), 0.75 (m, 1H), 0.30 (m, 2H), 0.01 (m, 2H):
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MS (-ve ESI) : 518 (M-H)’,

* MS (+ve ESI) : 520 (M+H)".

Example 81 - Preparation of Compound 81 in Table 3

An analogous reaction to that described in example 76, but starting with
tetrahydrofurfurylamine (86. 24 mg, 0.85 mmol), yielded the tltle compound (15 mg, 16 1
% yield) as a white solid :

'H-NMR (DMSO- de) : 11.05 (s, 1H), 9.70 (s, 1H), 9.05 (s, 2H), 8.45 (s, 1H), 7. 92((d
2H), 7.75 (s, IH) 7.50(d, 2H) 7.18 (s, 1H), 4.15 (t, 2H), 3.95 (s, 3H), 3.82 (m, lH)
3.65 (m, ‘1H), 3. 55 (m 1H), 2.91 (m, 2H), 2.60 (d, 2H) 1.80 (m, 4H), 1.45 (m, IH)
MS (+ve ESI) : 550 (M+H)". '
Example 82 - Preparation of Compound 82 in Table 3

An analogous reaction to that described in example 14, but starting with
4-(((2—(N-3-chlorobenzoyl)amino)-S-pyrimidine)amino)-.6-mgthoxy—j—hydroxyquinazoli
ne (100 mg, 0.237 mmol) and (28)-(+)-glycidyl tosﬂate (59 mg, 0.261 mmol), yielded
the title compound (28 mg, 25% yield) as a yellow solid :

'H-NMR (DMSO-dg) : 11.10 (s, 1H), 9.81 (s, IH), 9.11 (s, 2H), 8.52 (s, 1H), 8.00 (s,
1H),‘.7.9O (d, lH) 7.80 (s, 1H), 7.65 (d, 1H), 7.55 (m, 1H), 7.21 (s, liH) 4._5-5 (m, 1H),
4.02 (m 1H), 3.99 (s, 3H), 3.43 (m, lH) 2.91 (m, 1H), 2.75 (m, IH)

MS (+ve ESI) 479 (M+H)"

MS (-ve ESI) : 477 (M-H)".

4-(((2-(N-3- chlorobenzoyl)ammo) -5-pyrimidine)amino)-6-methoxy-7- hydroxyqumazoh
ne, used as starting material was obtained as follows : '

a) Triphosgene (5.63 g, 19 mmol) was added to an ice cold solution of

3 chlorobenzoxc acid (17.76 g, 114 mmol) and triethylamine (16 ml, 114 mmol) in ethyl '
acetate (250 ml). The reaction was stirred for 15 min then 1 hour at ambieni
temperature. The mixture was filtered to remove triethylamine hydrochloride then
concentrated in vacuo. Diphenyl ether (16 g) and 2-amino-S-nitropyrimidine (4 g8, 28.6
mmol) were added, mixed and heated 20 hours at 150 °C. The mixture was cooled and
diluted with diethylether (100 ml). Collected of the solid by suction filtration yielded,
2-(N-3-chlorobenzoyl)aminQ-S-nitropyrimidiné (7.94 g, 100 % yield) as a beige solid :’
"H-NMR (DMSO-d) : 11.82(s, 1H), 9.40 (s, 2H), 8.00 (s, 1H), 7.91 (d, 1H), 7.72 (d,

“1H), 7.55 (m, 1H) :
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MS (+ve ESI) : 279 (M+H)"
MS (-ve ESI) : 277 (M-H)". -
b) An analogous reaction to example 122 (part b), but starting with

2-(N-3-chlorobenzoyl)amino-5-nitropyrimidine (7.94 g, 28.6 mmol), yielded
2-(N-3-chlorobenzoyl)aminp-S-aminopyrimidine (5.5g,77 % yield) :
lH-NMRA(DMSO-d‘é) : 8.25 (s, 1H), 8.05 (s, 2H), 7.95 (s, 1H), 7.85 (d, 1H), 7.65 (d,
1H), 7.55 (m, 1H) : | |

MS (+ve ESI) : 249 (M+H)".

<) An analogous reaction to example 12, but starting with

2-(N-3-chlorobenzoyl)amino-5-aminopyrimidine (3.3 g 13.3 mmol), yielded
4-(((2-(N-3-chlorobenzoyl)amino)- 5-pyr1m1dme)am1no) 6—methoxy-7 benzy]dxyqumazo
line (6 02 g, 88 % yield) : . |

'H-NMR (DMSO-dg) : 11.75 (s, 1H), 11.23 (s, 1H), 9.11 (s, 2H), 8.80 (s, 1H), 8.42 (s,
1H), 8.00 (d, lH) 7.91 (dd 1H), 7.65 (dd, lH) 7. 55 (m 3H), 7.41 (m, 4H) 5.40 (s, 2H),
4.00 (s, 3H) :

MS (+ve ESI) : 513 (M+H)"

MS (-vé ESI): 511 (M-H)",

d) An analogous reaction to example 13, but starting with
4-(((2-(N-3-chlorobenzoyl)amino)-5-pyrimidine)amino)-6-methoxy-7-benzyloxyquinazo
line (6.02 g, 11.8 mmol), yielded | ‘

4-(((2- (N -3- ch]orobenzoyl)amlno) 5- pyrlmldmc)ammo) 6- methoxy-? hydroxyqumazoll
ne (3.7 g, 74 % yield) : ,

'H-NMR (DMSO de) : 11.10 (s, 1H), 10.42 (s, 1H), 9.81 (s 1H), 9.10 (s, 2H), 8. 42 (s
1H), 8.00 (s, 1H), 7.91 (d, 1H), 7.80 (s, ]H) 7.61 (d, 1H), 7.50 (m 1H), 7.20 (s 1H),
4.00 (s, 3H) :

MS (+ve ESI) : 423 (M+H)"

MS (-ve ESI) : 421 (M-H)

Example 83 - Preparation of Coﬁmound 83 in Table 3

An analogous reaction to that described in example 14, but starting with
4-(((2-(N-4-ﬂuorobcnzoyl)amino)-S-pyrimidine)amino)—6-methoky-7-hydroxyquinazolin ‘
e (5.24 g, 12.9 mmol) and (2S);(+)-glycidyl tosylate (3.23 g, 14.2 mmol), yielded the

~ title compound (346 mg, 6 % yield) as a yellow solid :
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'H-NMR (DMSO-dg) : 11.00 (s, 1H), 9.81 (s, 1H), 9.10 (s, 2H), 8.50 (s, 1H), 8.05 (m,

2H), 7.18 (s, 1H), 7.35 (m, 2H), 7.21 G, lH) 4.55 (m, 1H) 4.00 (m, 1H), 3.97 (s, 3H),

'3.42 (m, 1H), 2.85 (m, 1H) :
" MS (+ve ESI) : 463 (M+H)",

MS (-ve ESI) : 461 (M-H)."
4-(((2-(N-4-ﬂuorobenzoyl)amino)-S-pyrimidine)amino)—6-methoxy-7-hydroxy-
quinazoline, used as starting material was obtained as follows :

a) An énalogous reaction to example 82 (part a), but starting with 3-fluorobenzoic

_ acid (12.12 g, 86.6 mmol), yielded 2-(N-4-fluorobenzoyl)amino-5-nitropyrimidine

(3.758, 66 % yield), after crystallisation from ethanol :

. '"H-NMR (DMSO-dg) : 9.41 (s, 1H), 9.00 (s, 1H), 8.20 (s, 1H), 8.05 (m, 2H), 7.35 (m,
" 2H):

MS (+ve ESI) : 263 (M+H)",

- MS (-ve ESI) ; 261 (M-H)".

b) An analogous reaction to example 122 part b, but starting with

2- (N -4- ﬂuorobenzoyl)ammo 5-nitropyrimidine (3.75 g, 14.3 mmol), yielded
2-(N-4-ﬂuorobenzoyl)am1no-5-am1nopyrl_mldme (331g,90% yleld) :

'H-NMR (DMSO-dy) : 8.05 .(s, 2H), 7.95 (m, 2H), 7.25 (m, 2H), 5.40 (s, 2H) :
MS (+ve ESI) : 233 (M+H)".

c) An analogous reaction to example 12,.but starting with
2-(N~4-ﬂuoroberizbyl);1mino-5-aminopyrimidine (3.3g 14.3 mmol), yielded
4-(((2-(N -'4-ﬂuorobenzoy])amino)—S-pyfimidine)amino)-6—methoxy-7-bénzyloxy--
quinazoline (5.28 g, 77 % yield) :

'H-NMR (DMSO-dg) : 11.90 (s, 1H), 11.15 (s, 1H), 9.1 (s, 2H), 8.85 (s, 1H), 8.45 s,

1H), 8.05 (m, 2H), 7.25-7.55 (m, 8H), 5.31 (s, 2H), 4.02 (s, 3H) :
MS (+ve ESI) : 497 (M+H)",
MS (-ve ESI) : 495 (M-H)"

~d) An analogous reaction to example 13, but starting with

4-(((2-(N-4- ﬂuorobenzoyl)ammo) 5- pyrlmldme)ammo) 6- methoxy-? -benzyloxy-
qumazolme (5.28 g, 9.9 mmol), yielded

4-(((2-(N-4-fluorobenzoyl)amino)-5- -pyrimidine)amino)-6-methoxy-7- hydroxy-
quinazoline(3.02 g, 75 % yield) :
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'H-NMR (DMSO-dg) : 11.25 (s, 1H), 9.10 (s, 2H), 8.51 (s, 1 H), 8.05 (m, 2H), 7.92 (s,

1H), 7.35 (m, 2H), 7.20 (s, 1H), 4.0 (s, 3H) :
MS (+ve ESI) 408 (M+H)"
Example 84 - Preparation of Compound 84 in Table 3

An analogous reaction to that described in example 1'6, but starting with
piperidine (18 mg, 0.22 mmol) and N—(5-((6-methoxy-7-((28)-‘
oxiranylmethoxy)—4-quinazbliny])amino)-2-pyrimidinyl)-3-chlorobeoza.mide (70 mg,
0.146 mmol), yielded the title compound (40 mg, 49 % yield) as a yellow solid :
'H-NMR (DMSO-dg) : 11.10 (s, 1H), 9.81 (s, 1H), 9.11 (s, 2H), 8.51 (s, 1H), 8.00 (s,
1H), 7.95 (d 1H), 7. 82 (s, ’lH) 7.65 (d, 1H), 7.57 (m, 1H), 7.21 (s, 1H), 4.14 (m, 1H),
4.0 (m, 2H), 3.98 (s, 3H), 2.45 (m, 4H), 1. 55 (m, 3H), 1.49 (m 2H)

MS (+ve ESI) : 564 (M+H)",
MS (-ve ESI) : 562 (M-H)".

Example 85 - Preparatlon of Compound 85 in Table 3

An analogous reaction to that descnbed in example 6, but starting w1th

2-(N-3-chloro-4-fluorobenzoyl)-amino-5-aminopyrimidine (100 mg, 0.375 mmol) and

'4-chloro~6-methoxy-_7-((I-methy1-4-piperazinyl)methoxy)quinazoline (121 mg, 0.375

mmol). Neutralisation with aqueous sodium bicarbonate and collection of the solid by

- suction filtration. Purification by reverse phase preparative hplc, elutmg with 25 %

acetommle An water containing 0. 1% trifluoroacetic acid, followed by ncutralxsanon |
with sodium bicarbonate, yielded the title compound (35 mg, 17 % yle]d) :

'H-NMR (DMSO-dg) :9.10 (s, 2H), 8.45 (s, 1H), 8.21 (m, 1H), 8.00 (m, 1H), 7.81 (s,
1H), 7.55 (t, lH), 7.20 (s, 1H), 4.00 (m, 2H), 3.97 (s, 3H), 2.75 (m, 2H), 2.15 (s, 3H),
1.71-1.92 (m, 5H), 1.20 (m, 2H) : '

MS (+ve ESI) : 552 (M+H)*

MS (-ve ESI) : 550 (M-H)".

Example 86 - 4 Preparation of Compound 86 in Table 3

An analogous reaction to that described in example 6, but starting with
2 -(N-3-chloro-4-fluorobenzoyl)-amino-5-aminopyrimidine (100 mg, 0.375 mmol) and
4-chloro-6- -methoxy-7- benzyloxyqumazolme (100 mg, 0.33 mmol), yielded the title
compound (148 mg, 74 % yleld) '
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'H-NMR (DMSO-de) : 11.59 (s, 1H), 11.27 (s, 1H), 9.11 (s, 2H), 8.85 (s, 1H), 8.37 (s,
1H), 8.20 (m, 1H), 8.0 (m, 1H), 7.30-7.64 (m, 7H), 5.35 (s 2H),402 (s, 3H) :

MS (+ve ESI) : 531 (M+H)"

MS (-ve ESI) : 529 (M-H)".

Particular examples of compounds of formula (I) are set out in Table 4

Example 87 - Preparation of Compound 87 in Table 4

A solution of 2,5-diaminopyrimidine (5.7 g, 51.8 mmol),
4-chloro-6-methoxy-7-(3-mofpho]inopropoxy)quinazoline (]5' g, 44.4 mmol) and 1.0 N
solution of hydrogen chloride in diethylether (100 ml, 100 mmol), in isopropanol (300
ml) was heated (to allow the diethylether allowed to evaporate) and then heated at reflux
for 3 hours before the reaction was allowed to cool to ambient temperature The SOlld
which had precipitated was collected by suction ﬁltratlon and washed w1th dlethyl ether
(2 x 50 ml). The solid was dissolved in water (200 ml) and neutralised with 0.88
ammonia in water. The resulting solid was collected by suction filtration, washed with
water then aceto-ne. Drying of this material yiclded the title compound'(8.3'3 g, 46 %
yield) as a brown solid : | -

'H-NMR (DMSO-d6) :9.31 (s, 1H), 8.45 (s, 2H), 8.35 (s, 1H), 7.15 (s, 1H), 6.50 (s, 2H),
4.18 (t, 2H), 3.95 (s, 3H), 3.58 (m, 4H), 2.45 (t, 2H), 2.41 (m 4H) 1.95 (m, 2H) : MS
(-ve ESI) : 410 (M-H)’, '

MS (+ve ESI) : 412 (M+H)".

Example 88 - Preporation of Compoundr 88 in Table 4

An analogous reaction to that described in example 67, but starting with
4- pyrldmecarboxyhc anhydride (126 mg, 0.55 mmol), yxelded the title compound (105
mg, 66 % yield) as a white solid :

'H-NMR (DMSO-ds) : 11.41 (s, 1H), 10.81 (s, 1H), 9.10 (s, 2H), 8.79 (m, 3H), 8.03 (s,

1H), 7.88 (m, 2H), 7.38 (s, 1H), 4.31 (m, 2H), 3.99 (m, 2H), 3.98 (s, 3H), 3.65 (m, 2H)
3.53 (m, 2H), 3.31 (m, 2H), 3.15 (m, 2H), 2.27 (m, 2H) : :

MS (-ve ESI) : 515 (M-HY,

MS (+ve ESI) : 517 (M+H)".
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Example 89 - Preparation of Compound 89 in Table 4

An analogous reaction to that described in example 67, but starting with
2,4-difluorobenzoic anhydride (164 mg, 0.55 mmol), yxelded the title compound (37 mg,
22 % yield) as a pale brown solid : '

'H-NMR (DMSO-dg) : 10.33 (s, 1H), 9.55 (s, 1H), 8.30 (s, 2H), 8.25 (s, 1H), 7.95 (m,
1H), 7.65 (m, 1H), 7.58 (m, 1H), 7.45 (s, 1H), 7.25 (s, 1H), 4.25 (t, 2H), 3.98 (m, 2H),
3.88 (s, 3H), 3.65 (m, 2H), 3.51 (m 2H), 3.31 (m, 2H) 3.15 (m, 2H) 2.25 (m 2H) :

- MS (-ve ESI) : 548 (M-H),

MS (+ve ESI) : 550 (M+H) ) .
Example 90 - Preparation of Compound 90 in Table 4

Triphosgene (38 mg, 0.13 mmol) was added to an ice cold solution of -
3-bromo-4-fluorobenzoic acid (169 mg, 0.77 mmol) and triethlamine (0.112 ml, 0.81 -
mmol) in ethyl acetate (10 ml). The reaction was stirred for 15 minutes at 5 °C and then
for 1 hour at ambient temperature before the reaction was washed with water (50 ml) and
the solvents were removed in v;acu.o.. Dipheny! ether (1 g) and

4-(2-amino-5-hyrimidinamino_)—6-methoxy-7-(3-morpholinopropoxy)quinazoline (72

A mg, 0.17 mmol) were added and the reaction heated at 150 °C for 20 hours. The mixture.

was cooled and dilutgd with diethylether (10 ml) and the solid collected by suction
filtration. Purification by reverse phase preparative hplc, eluting with 25 % ac_etonitrilc
in water containing 0.1 % trifluoroacetic acid followed by neutralisation with ammonia
yielded the title compound (45 mg, 42 % yleld) as a beige solid :

'H-NMR (DMSO-d(,) J11.11 (s, 1H), 10.70 (s, 1H), 9.05 (s, 2H), 8.45 (s, lH) 8.25 (m,
1H), 7.98 (m, 1H), 7.75 (s, 1H), 7.47 (t, 1H), 7.17 (s, 1H), 4.22 (t, 2H), 3.95 (s, 3H), 3.51
(m, 4H), 2.40 (t, 2H), 2.33 (m, 4H), 1.90 (m, 2H) : .
MS (-ve ESI) : 612(M-H)’,

MS (+ve ESI) : 614 (M+H)". '

Example 91 - Preparation of Compound 91 in\Tab'le;I

An analogous reaction to that described in example 90, but starting with
3-bromo-4-methylbenzoic acid (166 mg, 0.77 mmol), yielded the title compound (38
mg, 35 % yield) as a white solid :
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'H-NMR (DMSO-de) : 11.03 (s, 1H), 9.71 (s, 1H), 9.05 (s, 2H), 8.45 (s, 1H), 8.13 (s,

1H), 7.85 (d, 1H), 7.75 (s, 1H), 7.45 (d, 1H), 7.17 (s, 1H), 4.12 (t, 2H), 3.9.(s, 3H) 3.52
(m, 4H), 2.40 (m, 2H), 2.37 (s, 3H), 231 (m, 4H), 1.92 (m, 2H) : :

MS (-ve ESI) : 608 (M-H)",

MS (+ve ESI) : 610 (M+H)".

Example 92 - Preparation of Compouna 92 in Table 4

An analogous reaction to that described in example 90, but starting with

3-trifluoromethylbenzoic acid (293 mg, 1.54 mmol), yielded the title compound (40 mg,
20 % yield) as a white solid :

'H-NMR (DMSO-dg) : 11.35 (s, 1H), 9.85 (s, 1H), 9.07 (s, 2H), 8.65 (s, 1H), 8.28 (s,
LH), 8.20 (d, 1H), 8.93 (d, 1H), 8.91 (s, 1H), 7.71 (t, 1H), 7.30 (5, 1H), 4.23 (t, 2H), 3.95
(m, SH), 3.61 (m, 2H), 3.48 (m, 2H), 3.25 (m, 2H), 3.07 (m, 2H), 2.22 (m, 2H) :

MS (-ve ESD) : 582 (M-H),

MS (+ve ESI) : 584 (M+H)",

Example 93 - Preparation of Compound 93 in Table 4

An analogous reaction to that described in example 90, but starﬁrig with
3-chlorobenzoic acid (121 mg, 0.38 mmol), yielded the title compound (48 mg, SQ %
yield) as a white solid :
lH-NMR (DMSO-dg) : 11.10 (s, lH) 9.70 (s, 1H), 9.07 (s 2H), 8.43 (s, 1H), 7.95 (s,
1H), 7. 88 (d 1H), 7.75 (s, 1H), 7.61 (d, 1H), 7.52 (t, 1H), 7.18 (s, 1H), 4.13 (t, 2H), 3.95
(s, 3H), 3.51 (m 4H), 2.42 (m, 2H), 2.31 (m, 4H), 1.90 (m, 2H) :

MS (-ve ESI) : 548 (M-H),
MS (+ve ESI) : 550 (M+H)".
Example 94 - Preparation of Compound 94 in Table 4

‘An analogous reaction to that described in example 67, but starting with .
3,4-dichlorobenzoic anhydride (144 mg, 0.55 mmol), yielded the txtle compound (52 mg,
31 % yield) as a pale yellow solid : ‘ ,

,'_H-NMR (DMSO-dg) : 11.30 (s, 1H), 10.60 (s, 1H), 9.10 (s, 2H), 8.73 (s, 1H), 8.22 (d,
1H), 7.99 (s, 1H), 7.95 (m, 1H), 7.80 (d, 1H), 7.32 (s, 1H), 4.30 (t, 2H), 4.05 (m, 2H),
3.99 (s, 3H), 3.65 (m, 2H), 3.55 (m, 2H) 3.30 (m, 2H) 3.15 (m 2H), 2.25 (m, 2H) :
MS (-ve ESI) : 582 (M-H),

MS (+ve ESI) : 584 (M+H)".
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Example 95 - Preparation of Compound 95 in Table 4

An analogous reaction to that described in example 90, but starting with
3-chloro-4-fluorobenzoic acid (384 mg, 1.1 mmol), yielded the title compound (174 mg,
61 % yield) as a white solid : |
'H-NMR (DMSO-dg) : 11.08 (s, 1H), 9.68 (s, 1H), 9.07 (s, 2H), 8.43 (s, 1H), 8.15 (d,
1H), 7.03 (m, 1H), 7.73 (s, 1H), 7.52 (t, 1H), 7.15 (s, 1H), 4.13 (t, 2H), 3.95 (s, 3H),
3.51 (m, 4H), 2.38 (m, 2H), 2.30 (m, 4H), 1.88 (m, 2H) :

MS (-ve ESI) : 566 (M-H),

MS (+ve ESI) : 568 (M+H)".
Example 96 - Preparation of Compound 96 in Table 4

An analogous reaction to that described in example 90, but starting with
3,5-dichlorobenzoic acid (294 mg, i.S4 mmol), yielded the title compound (61 mg, 30 % -
yield) as a beige solid : _

'H-NMR (DMSO-dg) : 11.25 (s, 1H), 10.15 (s, 1H), 9.08 (s, 2H), 8.55 (s, 1H), 8.93 (m,
2H), 8.83 (m, 2H), 7.25 (s, 1H), 4-.20 (m, 2H), 3.95 (m, 5H), 3.61 (m, 2H), 3.45 (m, 2H),

' 3.25 (m, 2H), 3.08 (m, 2H), 2.18 (m, 2H) :

MS (-ve ESI) : 582 (M-H),
MS (+ve ESI) : 584 (M+H)+.
Example 97 - Preparation of Compound 97 in Table 4

An anélogous reaction to that described in example 67, but starting with

3-cyanobenzoic anhydride (190 mg, 0.7 mmol), yielded the title compound (10 mg, 7.4%

_yleld) as a white solid :

'H-NMR (DMSO-dg) : 1131 (s, 1H), 10.60 (s, 1H), 9.10 (s, 2H), 8.75 (s. 1H), 8.40 (s,
1H), 8.25 (d, 1H), 8.08 (d, 1H), 7.99 (s, 1H), 7.75 (¢, 1H), 7.35 (s, 1H), 4.31 (m, 2H),
4.00 (m, 5H), 3.65 (m, 2H), 3.50 (m, 2H), 3.32 (m, 2H), 3.13 (m, 2H), 2.25 (m, 2H) :
MS (-ve ESI) : 539 (M-H), | :

MS (+ve ESI) : 541 (M+H)",

Example 98 - Preparation of Compound 98 in Table 4

An analogous reaction to that described in example 67, but staﬂihg with
3-fluorobenzoic anhydride (144 mg, 0.55 mmol), yielded the title compound (131 mg, 82
% yield) as a pale yellow solid :
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IH-NMR (DMSO-dG)' 11.20 (s, 1H)> 10.71 (s, 1H), 9.11 (s, 2H), 8.75 (s, 1H), 8.00 (s,
1H), 7.82 (m, 2H), 7.58 (m, 1H), 7.47 (m, 1H), 7.35 (s, 1H), 4.30 (t, 2H), 4.05 (m, 2H)
4.00 (s, 3H), 3.65 (m, 2H), 3.52 (m, 2H), 3.35 (m, 2H), 3.15 (m, 2H), 2.28 (m, 2H) :.
MS (-ve ESI) : 532 (M-H)’,

MS (+ve ESI) : 534 (M+H)*.
Exaﬁple 99 - Preparation of Co‘m@unld 99 in Table-4

An analogous reaction to that described in example 90, but starting with

| 3,5-dimethyl-4-nitrobenzoic acid (150 mg, 0. 385 mmol), yielded the title compound (33

mg, 32 % yield) as a pale yellow solid : .
"H-NMR (DMSO-dg) : 11.10 (s, 1H), 10.71 (s, 1H), 9.07 (s, 2H), 8.45 (s, 1H), 7.83 (m,
2H), 7.75 (s, 1H), 7.17 (s, 1H), 4.13 (t, 2H), 3.94 (s, 3H), 3.51 (m, 4H), 2.41 (t, 2H), 2.32
(m, 4H), 2.27 (s, 6H), 1.93 (m, 2H) :

" MS (-ve ESI) : 587 (M-H)",

MS (+ve ESI) : 589 (M+H)". ,
Example 100 - Preparation of Compound 100 in Table 4

An analogous reaction to that described in example 90, but starting with .
3,5-dimethylbenzoic acid (231 mg, 1.54 mmol), yielded the title compound (96 mg, 50 -
% yield) as a white solid : - o
'H-NMR (DMSO-dg) :10.83 (s, lH) 10. 35 (s, 1H), 9.02 (s, ZH) 8.62 (s, 1H), 7.91 (s,

- 1H), 7.55 (s, LH), 7.25 (s, 1H), 7.18 (s, 1H), 422 (t, 2H), 3.95 (m, 5H), 3.63 (m, 2H),
©3.52 (m, 2H), 3.31 (m, 2H), 3.10 (m; 2H), 2.30 (s, 6H), 22l(m 2H) :

MS (-ve ESI) : 542 (M-H),
MS (+ve ESI) : 544 (M+H)". |
Example 101 - Preparation of Compound 101 in Table 4

An analogous reaction to that describéd in example 90, but startihg with -
4-chloro-3-nitrobenzoic acid (155 mg, 0.385 mmol), yielded the title compound (19 mg,
18 % yield) as a pale yellow solfd : | ’ .
'H-NMR (DMSO-dg) : 11.35 (s, 1H), 9.71 (s, iH), 9.06 (s, 2H), 8.58'(d, IH), 8.43 (s,
1H), 8.20 (dd, 1H), 7.90 (d, 1H), 7.76 (s, 1H), 7.17 (s, 1H), 4.13.(t, 2H), 3.92 (s, 3H),

' 3.51 (m, 4H), 2.42 (t, 2H), 2.31 (m, 4H), 1.88 (m, 2H) :

MS (-ve ESI) : 593 (M-H),
MS (+ve ESI) : 595 (M+H)*.
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Example 102 - Pregaration of Compound 102 i‘n Table 4

An analogous reaction to that described in example 90, but starting with
piperonylic acid (256 mg, 1.54 mmol), yielded the title compound (70 mg, 36 % yield)
as a beige solid : » |
lH-Nl-\/IR (DMSO-dy) : 10.80 (s, 1H), 9.71 (s, 1H), 9.05 (s, 2H), 8.45 (s, 1H), 7.78 (s,
1H), 7.57 (d, lH) 7.48 (s, 1H), 7.17 (s, 1H), 6.97 (d, 1H), 6. 08 @, 2H) 4.15 (t, 2H), 3.94
(s, 3H), 3.61 (m, 4H), 3.27 (m 6H) 2.00 (m, 2H) : -
MS (-ve ESI) : 558 (M-H)", ‘

MS (+ve ESI) 560 (M+H)

Example 103 - Preparation of Compound 103 in Table 4 -

.An analogous reaction to that described in exé.mple 67, but starting with
3-methoxybenzoic anhydride (157 mg, 0.55 mmol), yielded the title éompound (104 mg,
76 % yield) as a white solid : |
'H-NMR (DMSO-de) 11.07 (s, 1H), 10.78 (s, 1H), 9.07 (s, 2H), 8. 77 (s, IH), 8. 00 (s,
1H), 7.55 (m, 2H), 7.42 (1, 1H), 7.35 (s, 1H), 7.15 (dd, 1H), 4.30 (1, 2H), 4.00 (m, SH)
3.83 (s, 3H), 3.71 (m, 2H), 3.50 (m, 2H), 3.35 (t, 2H), 3.12 (m, 2H), 2.15 (m, 2H) :
MS (-ve ESI) : 544 (M-H)’, '

MS (+ve ESI) : 546 (M+H)". -
Example 104 - Preparation of Compound 104 in Table 4

An analogous reaction to that described in example 90, but stérting with
3-phenoxybenzoic acid (165 mg, 0.77 mmol), yxelded the title compound (28 meg, 26 %
yield) as a white solid : '
'H-NMR (DMSO-dg) : 11.00 (s, 1H), 9.68 (s, lH) 9.05 (s, 2H), 8.43 (s, 1H), 7. 75 (s,
1H), 7.71 (d, 1H), 7.52 (m, 2H), 7.37 (m, 2H), 7. 15 (m,.3H), 7.02 (d, lH) 4.12 (1, 2H),

.3.91 (s, 3H), 3.52 (m, 4H), 2.40 (t, 2H), 230(m 4H), 1.91 (m, 2H) :

MS (-ve ESI) : 606 (M-H),
MS (+ve ESI) : 608 (M+H)".
Example 105 - Preparation of Compound 105 in Table 4

An analogous reaction to that described in example '90' but starting with
4-bromobenzoic acid (155 mg, 0.77 mmol), yielded the title compound (23 mg, 22 %
yield) as a beige SOlld
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'H-NMR (DMSO-dg) : 11.05 (s, 1H), 9.71 (s, 1H), 9.05 (s, 2H), 8.45 (s, 1H), 7.85 (d,
2H), 7.75 (s, 1H), 7.65 (d, 2H), 7:15 (s, 1H), 4.13 (t, 2H), 3.94 (s, 3H), 3.52 (m, 4H),

12.40 (t, 2H), 2.30 (m, 4H), 1.91 (m, 2H) :

MS (-ve ESI) : 594 (M-H)’,
MS (+ve ESI) : 596 (M+H)".
Example 106 - Preparation of Compound 106 in Table 4

An analogous reaction to that described in example 90, but starting with
4-ethylbenzoic acid (116 mg, 0.77 mmol), yielded the title compound (26 mg, 27 %
yield) as a white solid :

'H-NMR (DMSO-dg) : 10.88 (s, 1H), 9.68 (s, 1H), 9.05 (s, 2H), 8.42 (s, 1H), 7.8‘5-(d,
2H); 7.75 (s, 1H), 7.28 (d, 2H), 7.15 (s, 1H), 4.12 (t, 2H), 3.94 (s, 3H), 3.51 (m, 4H),
2.60 (9, 2H), 2.42 (m, 2H), 2.31 (m, 4H), 1.93 (m, 2H), 1.15 (t, 3H):

MS (-ve ESI) : 542 (M-H), '
MS (+vc ESI) 544 (M+H)".
Example 107 - Preparation of Compound 107 in Table 4

An analogous reaction to that described in example 90, but starting with ‘
4-fluorobenzoic acid (108 mg, 0.77 mmol), ylelded the title compound (35 mg, 38 %
yield) as a white solid : A , _
'H-NMR (DMSO-dg) : 11.0 (s, 1H), 9.68 (s, 1H), 9.04 (s 2H), 8.45 9s, lH), 8.00 (m,

2H), 7.78 (s, 1H), 7.30 (t, 2H), 7.17 (s, 1H), 4.13 (t, 2H), 3.90 (s, 3H); 350(m 4H), 2.40

(m, 2H), 2.30 (m, 4H), 1.90 (m, 2H) ;
MS (-ve ESI) : 532 (M-HY,

MS (+ve ESI) : 534 (M+H)".

Example 108 - Preparation of Conipound 108 in Table 4

An analogous reaction to that described in example 67, but starting with

4 mtrobenzom anhydride (108 mg, 0.30 mmol), ylelded the title compound (23 mg, 41

% yield) as a pale yellow solid :
'H-NMR (DMSO-dg) : 11.45 (s, 1H), 10.81 (s, 1H), 9.10 (s, 2H), 8.78 (s, 1H), 8.35 (d,
2H), 8.17 (d, 2H), 8.00 (s, 1H), 7.38 (s, 1H), 4.31 (4, 2H), 4.00 (rﬁ, 2H), 4.00 (s, 3H),

©3.72 (m, 2H), 3.51 (m, 2H), 3.32 (t, 2H), 3.15 (m, 2H), 2.28 (m, 2H) :

MS (-ve ESI) : 559 (M-H),

- MS (+ve ESI) : 561 (M+H)".
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Example 109 - Preparation of Compound 109 in Table 4

An analogous reaction to that described in example 90, but starting with
4-methoxybenzoic acid (117 mg, 0.77 mmol), yielded the title compound (17 mg, 18 %

yield) as a white solid :

'"H-NMR (DMSO-ds) : 10.81 (s, 1H), 9.68 (s, 1H), 9.03 (s, 2H), 8.44 (s, 1H), 7.93 (d,

2H), 7.75 (s, 1H), 7.15 (s, 1H), 6.97 (s, 1H), 4.11 (m, 2H), 3.94 (s, 3H), 3.78 (s, 3H),

'3.52 (m, 4H), 2.40 (m, 2H), 2.30 (m, 4H), 1.91 (m, 2H) :

MS (-ve ESI) : 544 (M-H)’,
MS (+ve ESI) : 546 (M+H)". 4 )

Example 110 - Preparation of Compound 110 in Table 4

An analogous reaction to that described in exarhple 90, but sta;'ting with
4-methylthiobenzoic acid (129 mg, 0.77 mmol), yielded the title compound (32 mg, 33
% yield) as a pale yellow solid : . _ -
'H-NMR (DMSO-dg) : 10.92 (s, 1H), 9.68 (s, 1H), 9.05 (s, 2H), 8.45- (s, 1H), 7.88 (d,
2H), 7.75 (s, 1H), 7.31 (d, 2H), 7.17 (s, 1H), 4.15 (t, 2H), 3.94 (s, 3H), 3.521 (m, 4H),
2.52 (s, 3H), 2.41 (m, 2H), 2.30 (m, 4H), 1.91 (m, 2H) : '
MS (-ve ESI) : 560 (M-H), |
MS (+ve ESI) : 562 (M+H)".

Example 111 - Preparation of Compound lllnin Table 4

An ahalogous reaction to that described in example 90, but stérting with
furan-2-carboxylic acid (86 mg, 0.77 mmol), yielded the title compound (5 mg, 5.5 %

yield) as a white solid :

"H-NMR (DMSO-dg) : 10.80 (s, 1H), 9.75 (s, 1H), 9.10 (s, 2H), 8.48 (s, 1H), 7.95 (s,

1H), 7.82 (s, 1H), 7.51 (d, 1H), 7.22 (s, 1H), 6.71 (d, 1H), 4.20 (1, 2H), 3.98 (s, 3H), 3.60
(m, 4H), 2.61 (m, 2H), 2.42 (m, 4H), 1.95 (m, 2H) :

MS (-ve ESI) : 504 (M-H)’,

MS (+ve ESI) : 506 (M+H)".

Example 112 - Preparation of Compound 112 in Table 4

An analogous reaotion to that described in example 90, but starting with
1-methyl-2-pyrrolecarboxylic acid (96 mg, 0.385 mmol), )JICldCd the title compound (8
mg, 9 % yneld) as a white solid :
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'H-NMR (DMSO-de) : 10.42 (s, 1H), 9.71 (s, 1H), 9.05 (s, 2H), 8.48 (s, 1H), 7.82 (s,
1H), 7.20 (s, 1H), 7.15 (m, 1H), 7.03 (s, 1H), 6.07 (m, 1H), 4.23 (1, 2H), 3.97 (s, 2H),
3.87 (s, 3H), 3.59 (m, 4H), 2.45 (1, 2H), 2.37 (m, 4H), 1.95 (m, 2H) :

. -MS (-ve ESI) : 517 (M-H),
MS (+ve ESI) : 519 (M+H)".

Example 113 - Preparation of Compound 113‘ in Table 4

An analogous reaction to that described in example 90, but starting with
tlnophenc-2 carboxyhc acid (99 mg, 0.77 mmol) ylelded the title compound (27 mg, 30 .
% yield) as a white solid : .

'H-NMR (DMSO-de) : 11.05 (s, 1H), 9.71 (s, IH), 9.10 (s 2H), 8.53 (s, 1H), 8.12 (d,
1H), 7.87 (d, 1H), 7.84 (s; 1H), 7.22 (m, 2H), 4.21 (t 2H), 4.00 (s, 3H), 3. 54 (m 4H)
2.48 (m, 2H), 2 38 (m, 4H), 1.92 (m, 2H) : ‘

MS (-ve ESI) : 520 (M-H),

MS (+ve ESI) : 522 (M+H)".

Example 114 - Preparation of Compound 114 in Table 4

An analogous reaction to that described in example 90, but starting with
3-phenylproplomc acid (116 mg, 0.77 mmol) yielded the title compound (38 mg, 40 % -
yield) as a white solid : o ‘

'H-NMR (DMSO-d¢) : 10.54 (s, 1H), 10.08 (s 1H), 9.10 (s, 2H), 8.43 (s, lH)A8 03 (s,
1H), 7.25 (m, 4H), 7.18 (m, 2H), 4.21 (t, 2H), 3.98 (s 3H), 3.63 (m, 4H), 2. .92 (m 2H)
2.81 (m, 2H), 2.50 (m, 6H), 2.02 (m, 2H) :

MS (-ve ESI) : 542 (M-H),

MS (+ve ESI) : 544 (M+H)".

Example 115 - Preparation of Compound 115 in Table 4 °

An analogous reaction to that described in example 67, but sfartirig with
4-methylbedzoic anhydride (76.2 mg, 0.3 mmol), yielded the title compound (23 nig, 29
% yield) as a white solid : _ '

'H-NMR (DMSO-dg) : 10.95 (s, 1H), 10.90 (s, 1H), 9.00 (s, 2H), 8.75.(s, IH), 7.98 (s,
1H), 7.85 (d, 2H), 7.33 (s, 1H), 7.25 (d, 2H), 4.25 (t, 2H),.3.97 (m, 5H), 3.61 (m, 2H),
3.45 (m, 2H), 3.25 (t,-2H), 3.10 (m, 2H), 2.35 (s, 3H), 2.21 (m, 2H) :

MS (-ve ESI) : 528 (M-H)’, ‘

MS (+ve ESI) : 530 (M-+H)".
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" Example 116 - Preparation of Compound 116 in Table 4

~ An analogous reaction to that described in example 96, but starting with
cyclbhe;(anebutyric acid (131 mg, 0.77 mmol), yielded the title compound (11 mg, 11 % .
yield) as a white solid : '
'H-NMR (DMSO-d(,) : 10.00 (s, 1H), 9.05 (s, 2H), 8.40 (s, 1H), 7.95 (s, 1H), 7.20 (s,

" 1H), 4.20 (¢, 2H), 3.95 (s, 3H), 3.60 (m, 4H), 2.30~2.45 (m, 8H), 1.98 (m, 2H), 1.45-1.63

(m, 8H), 1.25 (m, 6H), 0.80 (m, 2H) :

MS (-ve ESI) : 562 (M-H),

MS (+ve ESI) : 564 (M+H)".

Example 117.- Preparation of Compound 117 in Table 4

An analogous reaction to that described in example 6, but starting with

2-(N- pentanoyl)amlno 5-aminopyrimidine (231 mg, 1.1 mmol) and

4-chloro-6-methoxy-7-(3-morpholinopropoxy)quinazoline (337. 5 mg, 1.0 mmol)
ylelded the title compound (94 mg, 19 % yicld) as a whlte solid :
'H-NMR (DMSO-dg) : 10.44 (s, 1H), 9.80 (s, 1H), 9.00.(s, 2H), 8.43 (s, 1H), 7. 82 (s,
1H), 7.17 (s, 1H), 4.17 (1, 2H), 3.96 (s, 3H), 3.57 (t, 4H), 2.44 (m,-4H), 2.36 (t, 4H), 1.94
(m, 2H), 1.56 (m, 2H), 1.32 (m, 2H), 0.89 (t, 3H) :
MS (+ve ESI) : 496.(M+H)".
2-(N-pentanoyl)amino-5- am1nopyr1m1d1ne used as the startmg materlal was obtamed as
follows : ,_
a) - Valeroyl chloride (861 mg, 7.14 mmol) was added dropwise to a stirred
suspension of 2-amino-5-nitropyrimidine (500 mg, 3.57 mm’olj in pyridine (10 ml) and
the reaction was heated at reflux for 4 hours under an inert atmosphere. The §olvent was
removed inydcuo and the fesidue stirred in 2N hydroéhlori'c.acid (1 00 ml) and extracted
with ethyl acetate. Solvent evaporation in vacuo yielded
2-(N4pentanoyl)amino-S-nitropyrimidiné (658 mg, 82 % yield) as a brown solid :
'H-NMR (DMSO-dg) : 11.26 (s, 1H), 9.37 (s, 2H), 2.55 (, 2H); 1.55 (m, 2H), 1.30 (m,
2H), 0.88 (t, 3H) :
MS (+ve ESI) : 225 (M+H)".
b)  Platinum 6xide (50 mg, 0.22 mmol) was added toa solution of
2-(N-pentanoyl)amino-5-nitropyrimidine (650 mg, 2.9 mmol) in ethanol (100 ml) at

ambient temperature and the reaction stirred for 1 hour under an atmosphere of
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hydrogen. The reaction was filtered through a pad of celite and the solvents were

- evaporated in vacuo. Trituration with diethylether and drying yielded

2-(N-pentanoyl)amino-5-aminopyrimidine (307 mg, 55 % yield) as brown solid :
'H-NMR (DMSO-dg) : 9.91 (s, 1H), 7.98 (s, 2H), 5.23 (s, 2H), 2.32 (¢, 2H), 1.70 (m, -
2H) 1.50 (m, 2H), 1.12 (m, 3H) :

MS (+ve ESI) : 195 (M+H)".

Example 118 - Preparation of Compound 118 in Table 4

, An analogous reaction to that described in example 117, but starting with
2- (N -cyclopentanoyl)amino-5-aminopyrimidine (134 mg, 0.65 mmol), yielded the title
compound (193 mg, 64 % yield) as a white solid :
'H-NMR (DMSO-_ds) :11.79 (s, 1H),.10.63 (s, 1H), 9.02 (s, 2H), 8.84 (s, 1H), 8.46 (s,
1H), 7.40 (s, 1H), 4.31 (t, 2H, J = 7 Hz), 4.04 (s, 3H), 3.98 (m, 2H), 3.81 (m, 2H), 3.49
(m, 2H), 3.29 (m, 2H), 3.09 (m 3H), 2.32 (m, 2H), 1.49-1. 92 (m, 8H) :

- MS (-ve ESI) 506 (M-H)".

2-(N- cyclopentanoyl)ammo 5- ammopyrlmldme used as the starting material was

obtained as follows :

| a) Cyclopentanoyl chloride (946 mg, 7.14 mmol) was added dropw1se to a stirred

suspension of 2—ammo-5-n1tropynm1dme (1.0 g, 7.14 mmol) in pyrldme (10 ml) and the
reaction was heated at reflux for 4 hours under an inert atmosphere. The reaction mlxture
was cooled then stirred in 2N hydrochloric acid (100 ml) and the resulting solid collected
by suction filtration. Purification by flash chromatography on silica gel, eluting with 2 %
methanol in dichloromethane, yielded
2-(N-cyclopenfanoyl)amino-S-nitropyrimidine(S12 fng, 48 % yield) as an beige solid :‘
'H-NMR (DMSO-dg) : 11.27 (s, 1H), 9.37 (s, 2H), 3.05 (m; 1H), 2.88 (m, 2H), 1.61 (m,

6H) :
MS (+ve ESI) : 237 (M+H)".
b) Platinum oxide (50 mg, 0.22 mmol) was added to a solution

- 2-(N- cycIopentanoyl)ammo 5-nitropyrimidine (808 mg, 3.42 mmol) in ethanol (100 ml)

at ambxent temperature and the reaction stirred for 1 hour under an atmosphere of
hydrogen The reaction was filtered through a pad of celite and the solvents were
evaporated in vacuo. Trituration with diethylether and drymg yielded
2-(N-cyclopentanoyl)amino-5- ammopyrxmldme (516 mg, 73 % yield) as brown solid :
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'H-NMR (DMSO-dg) : 9.95 (s, lH) 7.99 (s, 2H), 5.23 (s, 2H) 2.85 (m, 1H), 1.40-1.82

(m, 8H) :
MS (+ve ESI) : 207 (M+H)".
Example 119 - Preparation of Compound 119 in. Table 4

- An analogous reaction to that-described in example 117, but starting with.
2-(N-cyclohexanoyl)amino-5-aminopyrimidine (143 mg, 0.65 mmol), yielded the title
compound (143 mg, 46 % yield) as a white solid :

'H-NMR (DMSO-dg) : 11.92 (s, 1H), 10.57 (s, 1H), 9.03 (s, 2H), 8.83 (s, 1H); 8.52 (s,

LH), 7.41 (s, 1H), 431 (¢, 2H, J = 7 Hz), 4.04 (s, 3H), 3.98 (m, 2H), 3.84 (t, 2H, ] = 7
Hz), 3.50 (m, 2H), 3.29 (m, 2H), 3.09 (i, 2H), 2.58 (m, 1H), 2.33 (m, 2H), 1.78 (m,
4H), 1.63 (m, 1H), 1.11-1.47 (m, SH) : |

MS (-ve ESI) : 520 (M-HY"

2-(N-cyclohexanoyl)amino-5-aminopyrimidine, used as the starting material was

obtained as follows :

va) Cyclohexanoyl chloride (1.05 g, 7.14 mmol) waé added dropwise to a stirred

suspensxon of 2-amino- S-mtrOpyrlmldme (1.0g,7.14 mmol) in pyridine (10 ml) and the
reaction was heated at reﬂux for 4 hours under an inert atmosphere. The reaction mixture

was cooled then stirred in 2N hydrochloric acid (100 ml) and extracted with ‘ethyl

acetate. Crystallisation from ethyl acetate/hexane, yfelded

| '2-(N-'cyclohexanoyl)amino-S-nitropyrimidiné (1.15 g, 64 % yield) as a beige solid :

'H-NMR (DMSO-dg) : 11.22 (s, 1H), 9.38 (s, 2H), 2.63 (m; 1H), 1.12-1.91 (m, 10H).
b) Platinum oxide (50 mg, 0.22 mmol) was added to a solution | :
2-(N-cyclohexanoyl)amino-5-nitropyrimidine (1.15 g, 4.6 mmol) in ethanol (100 rﬁl) at
ambient temperature aﬁd the reaction stirred for 1 hour under 'an atmosphere of -
hydrogen. The reéction was filtered through a pad of celite ar_x‘d. the solvents were
evaporated in vacuo to give 2-(N-cyclohexanoyl)amino-5-aminopyrimidine (105 g, 100
% yield) as brown solid : _ ' |

'H-NMR (DMSO-de) : 9.80 (s, 1H), 7.98 (s, 2H), 5.21 (s, 2H), 2.40 (‘m‘, 1H), 1.71 (m,
6H), 1.32 (m, 4H) : | ’

MS (+ve ESI) : 221 (M+H)".
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Example 120 - Preparation of Compound 120 in Table 4

An analogous reaction to that described in example 117, but starting with
2-(N-2-chlofobenzoyl)amino-5-aminopyrimidine (110 mg, 0.44 mmol), yieldéd the title
compound (110 mg, 45 % yield) as a white solid : |
'H-NMR (DMSO'dﬁ) : 11.14 (s, IH), 9.67 (s, 1H), 9.02 (s, 2H), 8.47 (s, -1H), 7.78 (s,
1H), 7.35-7.55 (m, 4H), 7.20 (s, 1H), 4.18 (t, 2H) 3.95 (s, 3H), 3. 57(t 4H), 2.45 (t, 2H),
2.35 (t, 4H), 1.95 (m, 2H) :

MS (+ve ESI) : 550 (M+H)".

2—(N-cyclohe>{anoyl)amino-5—aﬁxinopyrirﬁidine, used as the starting material was
obtained as follows : ‘

a) 2-chlorobenzoy! chloride (577 mg, 3.3 mmol) was added dropwise to a stirred
suspension of Z-Amino-S-hitropyrimidine (420 mg, 3 mmol) in pyridine (5 ml) and the
reaction was heated at reflux for 4 hours under an inert atmosphere followed by solvent
removed in vacuo. Purification by flash chroxﬁatography on silicé gel, eluting with 10-60
% ethyl acetate in hexane yielded 2-(N-2- chlorobenzoyl)ammo 5-nitropyrimidine (366 g,
44 % yield) as a beige solid : '

'"H-NMR (DMSO-dg) : 11.87 (s, 1H), 9.37 (s, 2H), 7.39-7.61 (m, 4H) :

b)  Platinum oxide (60 mg, 0.22 mmol) was added toa solution

2-(N-2- chlorobenzoyl)ammo 5- mtropyrnmxdme (278 mg, 1.0 mmol) in ethanol ( 1 ml)

and ethyl acetate (10 ml) at ambient temperature and theé reaction stirred for 3 hours

" under an atmosphere of hydrogen. The reaction was filtered tMough a j)ad of celite and

25

30

the solvents were evaporated in vacuo. Purification by flash ch:omatography on silica
gel, eluting with 5 % methanol in ethyl acetate yielded
2-(N-2-chlorobenzoyl)amino-5-aminopyrimidine (121 mg, 50 % yield) as brown solid :
'H-NMR (DMSO-dg) .: 10.51 (s, 11-H), 1.97 (s, 2H), 7.32-7.52 (m, 4H), 5.33 (s, 2H).
Example 121 - Preparation of Compound 121 ih Table 4

An analogous reaction to that described in'example 90, but starting with
4-((dipropylamino)-sulfenyljbenzoic acid (220 mg, 0.77 mmol), yiélded the title
compound (68 mg, 57 % yie.ld) as a white solid : S
'H-NMR (DMSO-dg) : 11.20 (s, 1H), 9.71 (s, 1H), 9.05 (s, 2H), 9.43 (s, 1H), 8.07 (d,
2H), 7.87 (d, 2H), 7.75 (s, 1H), 7.18 (s, 1H); 4.13 (t, 2H), 3.92 (s, 3H), 3.51 (m, 4H),
3.01 (t, 4H), 2.40 (m, 2H), 2.32 (m, 4H), 1.90 (m, 2H), 1.43 (m, 4H), 0.75 (t-, 6H) :
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MS (-ve ESI) : 677 (M-HY,
MS (+ve ESI) : 679 (M+H)".
Example 122 - Preparation of Compound 122 in Table 4

An analogous reaction to that described in example 117, but starting with
2-(N-4-fluoro-2-trifluoromethylbenzoyl)amino-5-aminopyrimidine (147 mg, 0.49
mmol), yielded the title compound (188 mg, 57 % yield) as a white solid :

'H-NMR (DMSO-dg) : 12.01 (s, 1H), 11.41'(5, 1H), 9.04 (s, 2H), 8.84 (s, 1H), 8.54 (s,
1H), 7.74 (m, 2H), 7.62 (m, 1H), 7.42 (s, 1H), 4.31 (t, 2H), 4.04 (s, 3H), 3.98-.(m_, 2H),
3.82(t, 2H), 3.47 (d, 2H), 3.28 (t, 2H), 3.09 (m, 2H), 2.33 (m, 2H) : - i

MS (-ve ESI) : 602 (M-H)". ‘
2-(N-4-ﬂuoro-2-trifluoromethylbenzoyl)amino-'S—aminopyri'midine, used as starting
rﬁateria] was obtained as follows : A ' . |

a) Triphosgene (656mg, 2.21 mmol) was added to an ice cold solution of -

4-fluoro-2-trifluoromethylbenzoic acid (2.75 g, 13.2 mmol) and triethlamine (1.93 ml,

13.5 mmol) in ethyl acetate (15 ml), and the réaction was stirred for 1 hour at ambient . .

temperature. The mixture was filtered to remove tricthylamine hydrochloride and the
filtrate was concentrated in vacuo. The residue was dissolved in pyridine A(lO ml),
5-nitro-2-aminopyrimidine (420 mg, 3 mmol) was added and the reaction mixture was.
heated at 110 °C for 20 hours. The solvent was removed in vacuo and the residue was
dissolved in dilute hydrochloric acid and extracted into ethyl acetate (3 x 100 rﬁ_l)._The
organic solution was washed with water and brine, dried over magnesium sulphaie ar}d
concentrated in vacuo. Purification by flash chromatography on silica,vcluting with 25-50

% ethyl acetate in hexane, yielded.

2-(N-4-fluoro-2-trifluoromethylbenzoyl)amino-5-nitropyrimidine(474 mg, 48 % yield)

as a beige solid : . ,
'H-NMR (DMSO-dg) : 12.04 (s, 1H), 9.36 (s, 2H), 7.77 (m, 2H), 7.63 (rh, 1H) :

b) 10 % Platinum on carbon (60 mg, AO.22 mmol) was added to a solution
2-(N-4-ﬂuoro-2-triﬂudromethylbenzoyl)amino-S-nitropyrimidine (330 mé, 1.0 mmol)
in ethanol (1 fnl) and ethyl acetate (10 ml) at ambient temperature and the reaction )
stirred for 20 hours under an atmosphere of hydrogen. The reaction was filtered through

a pad of celite. Concentration in vacuo and trituration with ether, yielded
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2-(N-4-fluoro-2- tnﬂuoromethylbenzoyl)ammo 5-aminopyrimidine (158 mg, 53 % yield)

as brown solid :

"H-NMR (DMSO-dg) : 10.70 (s, 1H), 7.97 (s, 2H), 7.69 (4, 1H), 7.55 (m, 2H), 5.33 (s,
2H). | | '
Example 123 - Preparation of Compound 123 in Table 4

An analogous reaction to that described in example 117, but starting with

2-(N-2- chloro-4 5- dlﬂuorobenzoyl)amlno 5-aminopyrimidine (97 mg, 0.341 mmol)

yielded the title compound (1 10'mg, 49 % yield) as a white solid -

'H-NMR (DMSO-dg) : 11 .97 (s, 1H), 11.41 (s, 1H), 9.07 (s, 2H), 8.83 (s, 1H), 8.53 (s,

1H), 7.81 (m, 2H), 7.42 (s, 1H), 431 (t, 2H), 4.03 (s, 3H), 3.96 (m, 2H) 3.82 (t, 2H),
3.48 (d, 2H), 3.28 (t, 2H), 3.10 (m, 2H), 2.34 (m, 2H)

MS (-ve ESI) 586 (M-H)". '

2-(N-2-chloro- 4 »9-difluorobenzoyl)amino-5- am1nopynm1dme used as starting matena]
was obtained as follows: ' '

a) An analogous reaction to that described in example 117 (part a), but starting thh
2- chloro 4,5- dlﬂuorobenzmc ac1d (2.54 g, 13.2 mmol), yielded

2-(N-2- chloro-4 ,3-difluorobenzoyl)amino- 5-mtropyr1m1dme (514 mg, 54.5 % yieldj asa

| beige solid :

'H-NMR (DMSO:dy) : 12.02 (s, 1H), 9.38 (s, 2H), 7.72-7.95 (m, 2H).

-b) An analogous reaction to that déscribed i in cxample 117 (part b), but startmg ,

with, 2-(N-2-chloro-4,5- dlﬂuorobenzoyl)ammo 5- mtropyrlmxdme (314 mg, 1.0 mmol)
yielded 2-(N-2-chloro-4,5- dxﬂuorobenzoyl)ammo 5-aminopyrimidine (107 mg, 38 %

yield) as a brown solid : _ .
'"H-NMR (DMSO-dg) : 10.70 (s, IH), 7.96 (s, 2H), 7.63-7.76 (m, 2H); 5.35 (s, 2H).

Particular examples of compounds of formula (I) are set out in Table 5

Example 124 - Prepération 6f Compound 124 in Table 5

An analogous reaction to that described in example 87, but starting with
4-chloro-6-me':thoxy-7—i(3—morpholinopropoxy)quinazoline (371 mg, 1.1 mmol) and

5-amino 2- pyrimidinecarbbxylic acid (145 mg, 1.04 mmol), yielded the title compound

(277 mg, 52 % yield) as a light brown dihydrochloride salt :
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'H-NMR (DMSO-dg) : 9.46 (s, 2H), 8.88 (s, 1H), 8.40 (s, 1H), 8.12 (s, 1H), 7.40 (s 1H),

4.30 (t, 2H), 4. 04 (s, 3H), 3.00- 4.05 (m, 10H), 2.20-2.40 (m, 2H) :

MS (-ve ESI): 439 (M-H),

MS (+ve ESI) : 441 (M+H)". &

5-Amino-2—pyrimidinecarboxylic acid, used as the starting material was obtained from
literature procedures: Arold et al, .C011 Czech. Chem Comm. 1973 38, 1371, Amold
etal, Coll. Czech. Chem. Comm. 1975, 40, 1384 and Arnold et al, Coll. Czech. Chem.

‘ Comm 1975, 40, 1396 (NB)- due to safety concerns, the key trlmetthuum mtermednate

was isolated as the HPF, salt rather than the diperchlorate adduct reported in the above

manuscript. '

Example 125 - Preparation of Compound 125 in Table 5 .
4-(2-Céirboxy-S-pyrimidinamino)-6-inethoxy-77(3-morpholinopropoxy)-

quinazoline (64 mg, 0.125 mmol) and aniline (12 mg, 0.131 mmol) were added to a
solution of 1-(3- -dimethylaminopropyl)-3- -ethylcarbodiimide hydrochlonde (26 mg, 0.138
mmol) and 4- -dimethylaminopyridine (47 mg, 0.388 mmol) in N,N- d1methy]acetam1de (1

ml) and the reaction mixture stirred at ambient temperature for 20 hours then heated to

50 °C for 1 hour. The reaction was cooled water (5 ml) was added and the resulting
solid collected by suction ﬂltratxon before being washed with water and diethy! ether.

Drying in vacuo ylelded the title compound (39 mg, 61 % yield) as a pale yellow solid :
'H-NMR (DMSO-dg) : 10.60 (s, 1H), 9.98 (s, 1H), 9.45 (s, 2H), 8.55 (s, 1H), 7.83 (d,

2H), 7.80 (s, 1H), 7.32 (t, 2H), 7.21 (s, 1H), 7.07 (t, 1H), 4.16 (t, 2H), 3.95 (s, 3H),

3.47-3.56 (m, 4H), 2.25- -2.50 (m, 6H), 1.82-1.98 (m, 2H) :

MS (-ve ESI) : 514 (M-H),

MS (+ve ESI): 516 (M+H)". '

Example 126 - Preparation of Compound 126 in Table 5

An analogous reaction to that described in exarﬁple 125; but starting with
cyclohexylamine (13 mg, 0.131 mmol), yielded the title compound (40 mg, 61 % yield)
as an off-white solid : | o
'H-NMR (DMSO- d(,) 9.96 (s, 1H), 9.40 (s, 2H), 8.57 (s, 1H), 8.45 (d, 1H), 7. 83 (s, 1H),
7.25 (s, 1H), 4.20 (t, 2H), 3.99 (s, 3H), 3.68- -3.84 (m, 1H), 3.52-3.60 (m, 4H), 2.30-2.40 -

(m, 6H), 1.90-2.02 (m 2H), 1.00-1.89 (m, 10H) :

MS (-ve ESI) : 520 (M-H)’,
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" MS (+ve ESI) : 522 (M+HY",

Example 127 - Preparation of Compound 127 in Table 5

O-(7~azabenzbtriézol-l-yl)-N N,N’,N’-tetramethyluronium hexafluorophosphate
(HATU) (380 mg, 0.28 mmol) was added to a mixture of 4-chloroaniline (36 mg, 0.28
mmol), triethylamine (88 mg, 0.87 mmol) and 4-(2- -carboxylate- 5-pyr1m1dmammo)-

6- methoxy 7-(3- morpholmopropoxy)qumazolmc (128 mg, 0.25 mmol), in
dlmethylacetam1de (1.25 ml) and dichloromethane (0.5 ml) and the mixture heated at 50
°C for 20 hours. The reaction was cooled and volatile solvents were removed in vacio.
Water (10 ml) was added, the resulting solid was col]ected by suction filtration and
washed with water then ethyl acetate. Drymg yielded the title compound (140 mg, 64 %
yield) as an off-white solld (di-hexafluorophosphate salt) :

'H-NMR (DMSO -dg) : 10.87 (s, 1H), 10.1 (s, 1H), 9.52 (m, 3H), 8.65 (s, 1H), 7. 95 (d,
2H), 7.89 (s, 1H), 7.42 (d, 2H), 7.33 (s, 1H), 4.27 (t, 2H), 4.00 (m, 5H) 3.65 (m, 2H),
3.5 (m, 2H), 3.32 (m, 2H), 3. 14(m 2H), 2.22 (m 2H):

MS (+ve ESI) : 550 (M+H)

Example 128 - Preparation of Compound 128 in Table 5§

An analogous reaction to that described in example 127, but starting with

'4-methylamlme (30 mg, 0.28 mmol), ylelded the title compound (132 mg, 62 % yield) as

an off-white solid (di- -hexafluorophosphate salt) :
'H-NMR (DMSO-d¢) : 10.62 (s, 1H), 10.08 (s, 1H), 9.50 (m, 3H) 8.63 (s 1H), 7.88 (s,
1H), 7.78 (d, 2H), 7.32 (s, 1H), 7.18 (d, 2H), 4.25 (4, 2H), 3.99 (m, 5H), 3.67 (m, 1H),
3.46 (m, 2H), 3.31 (m, 2H), 3.14 (m, 2H), 2.27 (s, 3H), 2.23 (m, 2H) :
MS (+ve ESI) : 530 (M+H)".
Example 129 - Preparation of Compound No.' 129 in Tablé_S ‘

An analogous reaction to that describéd in example 127, but staﬁing with

2-aminoquinoline (40.4 mg, 0.28 mmol), yielded tile title compound (136.9 mg, 63 %

yield) as an off-white solid k

'H-NMR (DMSO-dg) : 10.55 (s, 1H), 9.85 (s, 1H), 9.55 (s, 2H), 8.60 (s 1H), 8.45 (m,
2H), 7.95 (d, 1H), 7.90 (m, 2H), 7. 75 (m, 1H), 7.50 (m, 1H), 7.30 (s, 1H), 4.25 (t, 2H)
4.03 (s, 3H), 3.60 (m, 4H), 2.60 (m, 2H), 2.40 (m 4H), 2.90 (m 2H) :

MS (+ve ESI) : 567 (M+H)+.
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Example 130 - Preparation of Compound No. 130 in Table 5

" An analogous reaction to that described in example- 127, but starting with
2,3-difluoroaniline (36.2 mg, 0.28 mmol), yielded the title compound (126.8 mg, 57 %
yield) as an off-white solid : ' |
'"H-NMR (DMSO-de) : 9.55 (s, 2H), 8.65 (s, 1H), 7.88 (s, 1 H), 7.80 (m, 1H), 7.30 (m,
3H), 4.25 (t, 2H), 4.00 (s, 3H), 3.65 (m, 4H), 2.65 (m, 6H), 2.05 (m, 2H) :

MS (+ve ESI) : 552 (M+H)+. ' |

Example 131 - Preparation of Compound No. 131 in Table 5

An analogous reaction to that described in example 127, but starting with

5-amino-1-methylpyrazole (27.2 mg, 0.28 mmol), yielded the tltle compound (127. 7 mg, |
- 63 % yield) as an off-white SOlld ‘

'H-NMR (DMSO-dg) : 9.52 (s, 2H), 8.63 (s, 1H), 7.88 (s, 1H), 7.40 (s, 1H), 7.30 (s, 1H),

© 6.30 (s, 1H), 4.25 (t, 2H), 4.01 (s, 3H), 3.75 (s, 3H), 3.65 (m, 4H), 2.60 (m, 6H), 2.05
(m, 2H) : '

MS (+ve ESI) . 520 (M+H)+.
Example 132 - Preparation of Compound No. 132 in Table 5‘ :

An analogous reaction to that described in example 127, but starting with
5-amino-3-methyl-4-nitroisoxazole (40.1 mg, 0.28 mmol), yiélded the title compound
(128 mg, 59 % yield) as an off-white solid : ' o
'H-NMR (DMSO-dg) : 10.00 (s, 1H), 9.57 (s, 2H), 8.60 (s, 1H), 7.88 (s, 1H), 7.30 (s,
1H), 4.25 (t, 2H), 4.02 (s, 3H), 3.65 (m, 4H), 2.70 (t, 2H), 2.60 (m, 4H), 2.50 (s, 3H)
2.05 (m, 2H) : '

'MS (4ve ESI) : 566 (M+H)+.

Example 133 - Preparatlon of Compound No. 133 in Table 5

An analogous reaction to that described in example 127, but starting with
2-chloroaniline (35.7 mg, 0.28 mmol), yielded the title compound (121.7 mg, 58 %
yield) as an off-white solid : .

'H-NMR (DMSO-de) : 9.58 (s, 2H), 8.65 (s, 1H), 8.35 (d, 1H), 7.92 (s, 1H), 7.60 (d,
1H), 7.50 (t, 1H), 7.30 (s, 1H), 7.23 (1, 1H), 4.27 (1, 2H), 4.02 (s, 3H), 3.70 (m, 4H), 2.70

- (m, 4H), 2.52 (m, 2H), 2.10 (m, 2H) :

MS (+ve ESI) : 550 (M+H)+.
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Example 134 - Preparation of Compound No. 134 in Tabl_e 5 -

An analogous reaction to that described in example 127, but starting with
2-chloro-5-nitroaniline (48.3 mg, 0.28 mmol) yielded the title compound (87.8 mg, 39
% yield) as an off-white solid : '

- 'H-NMR (DMSO-d) : 10.60 (s, 1H), 9.90 (s, 1H), 9.55 (s, 2H) 9.20 (s, 1H), 8.60 (s,

1H), 8.00 (dd, 1H), 7.88 (m, 2H), 7.28 (s, 1H), 4.22 (t, 2H), 4.01 (s, 3H), 3.60 (m, 4H), "
2.45 (m, 2H), 2.38 (m, 4H), 1.95 (m, 2H) : '
MS (+ve ESI) : 595 (M+H)+.

Example 135 - Preparation of Compound No.l 135 in Table 5

An analogous reaction to that described in example 127, but starting with

2-nitroaniline (38.7 mg, 0.28 mmol) ylelded the title compound (8.8 mg, 4 % yleld) as

~an off-whlte solid :

'H-NMR (DMSO-dG) : 12.20 (s, 1H), 16.13 (s, 1H), 9.60 (s, 2H), 8.66 (m, 2H), 8.25-(d,.
1H), 7.87 (m,' 2H), 7.40 (t, 1H), 7.30 (s, 1H), 4.25 (m, 2H), 4.00 (s, 3H), 3.70 (m, 4H),
2.60 (m, 6H), 2.10 (m, 2H) :

MS (+ve ESI) : 561 (M+H)+. |

Example 136 - Preparation of Compoun_dANo. 136 in Table 5

An dnalogous reaction to that described in example 127, but sfarting with
2- (methylthlo)amlme (39 mg, 0.28 mmol), yxelded the title compou.nd (114.2 mg, 53 %

yield) as an off-white solid :

'H-NMR (DMSO-dg) : 9.55 (s, 2H), 8.65 (s, 1H), 8.28 (d, 1H), 7.90 (s, 1H), 7.58 (d,

1H), 7.38 (t, 1H), 7.32 (s, IH) 7.20 (t, lH) 4.27 (m, 2H), 4.00 (s, 3H) 3.70 (m, 4H),
2.50-(m, 6H) 2.13 (m, 2H) :

MS (+ve ESI) : 562 (M+H)+. ‘

Examble 137 - Preparation of Coinpound No. 137 in Table 5

An analogous reaction to that described in example 127, but starting with
3-aminobenzonitrile (33 1 mg, 0.28 mmol), ylelded the title compound (124.1 mg, 59 %
yield) as an off- white solid : |
'H-NMR (DMSO-da) :9.55 (s, 2H), 8.65 (s, 1H), 8.39 (s, 1H), 8.23 (m, IH), 7.89 (s,
1H), 7.60 (m, 2H), 7.30 (s, 1H), 4.25 (1, 2H), 4.00 (s, 3H), 3.70 (m,\ 4H), 2.80 (é, 6H), 2.1

. (m,2H):

MS (+ve ESI) : 541 (M+H)+.
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Example 138 - Preparation of Compound No. 138 in Table 5

An analogous reaction to that described in example 127, but starting with

3-fluoroaniline (31.1 mg, 0.28 mmol), yielded the title compound (132.6 mg, 64 %

yield) as an off-white solid :

'H-NMR (DMSO-ds) : 9.50 (s, 2H), 8.63 (s, 1H), 8.87 (m, 2H), 7.75 (d, 1H), 7.40 (dd,
1H), 7.3 (s, 1H), 6.97 (m, 1H), 4.25 (1, 2H), 4.02 (s, 3H), 3.65 (m, 4H), 2.70 (m, 6H),
2.05 (m, 2H) - |

MS (+ve ESI) : 534 (M+H)+.

" Example 139_'- Preparation of Compound No. 139 in Table 5

An analogous reaction to that described in cxample 127, but sténing with
3,4-dichloroaniline (45.4 mg, 0.28 mmol), yielded the title compound (106.4 mg,48%
yield) as an off-white solid : | | | |
'H-NMR (DMSO-dg) : 9.52 (s, 2H), 8.62 (s, 1H), 8.30 (d, 1H), 7.93 (d, IH) 7.88 (s,
1H), 7.62 (d 1H), 7.28 (s, 1H), 4.22 (t, 2H), 4.00 (s, 3H) 3.60 (m, 4H), 2.45 (m 6H),
2.00 (m, 2H) :

MS (+ve ESI) : 584 (M+H)+.
Example 140 - Preparation of Compound No. 140 in Table 5

An analogou§ reaction;vto that described in example 127, but startihg with
meta-anisidine (34.5 mg, 0.28 mmol), yielded the title compound (97.8 mg, 46 % yield)
as an off-white solid : | |
'H-NMR (DMSO-dg) : 9.50 (s, 2H), 8.62 (s, 1H), 7.88 (s, ’IH) 7.60 (m, 1H), 7.52 (d,
IH) 7.30 (m, 2H), 6.75 (d, 1H), 4.25 (t 2H), 4.01 (s, 3H) 3.78 (s, 3H), 3.65 (m, 4H),
2.65 (m, 6H), 2. 05 (m, 2H) : '

MS (+ve ESI) : 546 (M+H)+.
Example 141 - Preparation of Compouvnd No. 141 in Téble 5

Aﬁ analogous reaction to that described in example 127, but starting with
3-aminobenzotrifluoride (45:1 mg, 0.28 mmol), yielded the title compound (137 9 mg,
63 % yield) as an off-white solid :

"H-NMR (DMSO-ds) : 9.53 (s, 2H), 8.65 (s, 1H), 8.42 (s, 1H), 8.20 (d, 1H), 7.89 (s, lH),

7.63 (1, 1H), 7.50 (d, 1H), 7.30 (s, 1H), 4.25 (¢, 2H), 4.00 (s, 3H), 3.65 (m, 4H), 2.67 (m,
6H), 2.07 (m, 2H) : | '
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MS (+ve ESI) : 584 (M+H)+.
Example 142 - Preparation of Compound No. 142 in Table §

An analogous reaction to that described in examplé 127, but starting with
4-nitroaniline (38.7 mg, 0.28 mmol), yielded t.he title compound (63.2 mg, 29 % yxeld)
as an off-white solid :

'"H-NMR (DMSO-dg) : 10.90 (s, 1H), 9.87 (s, 1H), 9.50 (s, 2H), 8.60 (s, 1H), 8.21 (d,
2H), 8.15 (d, 2H), 7.90 (s, 1H), 7.30 (s, 1H), 4.27 (t, 2H), 4.03 (s, 3H), 3.65 (m, 4H),

2.70 (m, 2H), 2.60 (m, 4H), 2.05 (m, 2H) :
MS (+ve ESI) : 561 (M+H)+,

Example 143 - Pi‘cparation of Compound No. 143 in Table §

An analogous reaction to that described in example 127, but starting with’
isoamylamine (24 4 mg, 0.28 mmol), yielded the title compound (53.1' mg, 26 % leld)

as an off-white solid :

- 'H-NMR (DMSO- -dg) : 9.95 (s, 1H), 9.40 (s, 2H), 8.76 (t 1H), 8.60 (s, 1H), 7.85 (s, 1H),

729 (s 1H), 4.23 (t, 2H), 4.00 (s, 3H), 3.63 (m, 4H), 3.32 (m, 2H) 262(m 2H) 2.57
(m, 4H), 2.05 (m, 2H), 1.64 (m, 1H), 1.46 (m, 2H) 0.92 (d, 6H)

MS (+ve ESI) : 510 (M+H)+.

Example 144 - Preparation of Compound No. 144 in Table 5

An analogous reaction to that descrlbed in example 127, but starting with methyl

5-amino-2-furoate (39.5 mg, 0.28 mmol), yielded the title compound (24.7mg, 11 %

yield) as an off—thte solid :

'H-NMR (DMSO-dg) : 11.89 (s, 1H), 10.05 (s 1H), 9.50 (s, 2H), 8.63 (s, [H), 7.90 (s,

IH), 7.40 (d, 1H), 7.30 (s, 1H), 6.62 (d, 1H), 4.25 (t, 2H), 4.00 (s, 3H),3.80 (s, 3H), 3.70 .

(m, 4H), 2.65 (m, 6H), 2.10 (m, 2H) :
MS (+ve ESI) : 564 (M+H)+. _
Example 145 - Preparation of Compound No. 145 in Table 5

An analogous reaction to that described in example 127, but starting with |
3-(triﬂuoromethyl)benzylamine (49 mg, 0.28 mmol), yielded the title compound A(_31.1
mg, 14 % yield) as an off-white solid : ' _
'H-NMR (DM-SO-ds) :10.00 (s, 1H), 9.52 (t, 1H), 9.50 (s, 2H), 8.62 (s, 1H), 7.88 (s,

'1H), 7.72 (s, 1H), 7.68 (d, 1H), 7.6 (m, 2H), 7.30 (s, 1H); 4.60 (d, ZH) 4.25 (t, 2H), 4.00
(s, 3H), 3.65 (m, 4H), 2.50 (m, 6H) 2.10 (m, 2H) :
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‘MS (+ve ESI) : 598 (M+H)+.

Example 146 - Preparation of Compound No. 146 in Table 5
A An analogous reaction to that described in example 127, but starting with .
N-heptylamine (32.3 mg, 0.28 mmol), ylelded the title compound (78.3 mg, 38 % yield)

as an off-white solid :
"H-NMR (DMSO-dg) : 9.95 (s, 1H), 9.42 (s, 2H), 8.79 (t, 1H), 8.60 (s, 1H), 7.88 (s, IH)

- 728(slH) 4.25 (t, 2H), 4.00 (s, 3H), 3.62 (m, 4H), 3.30 (m, 2H), 2.50 (m, 6H), 2.00

(m, 2H), 1.55 (m, 2H), 1.30 (m, 8H), 0.87 (1, 3H) :

'MS (+ve ESI): 538 (M+H)+,

Example 147 - Preparation of Compound No. 147 in Table 5§ -

An analogous reaction to that described in example 127, but starting with
4- ﬂuorobenzylamme (35 mg, 0.28 mmol) yielded the title compound (116. 5 mg, 5%
yield) as an off-white solid : ‘
'H-NMR (DMSO-dg) : 9.95 (s, IH) 9.43.(s, 1H), 9.38 (1, 1H), 8 61 (s, 1H), 7.87 (s, lH)

' 7.42 (m, 2H), 7.31 (s, 1H), 7.17 (m, 1H), 4.50 (d, 2H), 4.25 (t, 2H), 4.00 (s, 3H), 3.60

(m, 4H), 2.62 (m, 2H), 2.52 (m, 4H), 2.00 (m, 2H) :
MS (+ve ESI) : 548 (M+H)+.
Example 148 - Preparation of Compound No. 148 in' Table s -

_ An analogous reaction to that described in example 127, but stamng with methyl
3- ammo 4- methylthlophene-Z -carboxylate (47.9 mg, 0.28 mmol), yielded the title
compound (14.3 mg, 6 % yield) as an off-white solid :

~ '"H-NMR (DMSO-ds) : 10.75 (s, 1H), 10.08 (s, 1H), 9.55 (s, 2H), 8.65 (s, 1H), 7.90 (s,

1H), 7.62 (s, 1H), 7.31 (s, 1H), 4.25 (t, 2H), 4.02 (s, 3H), 3.80 (s 3H), 3.60 (m, 4H)
2.51 (m, 6H), 2.22 (s, 3H), 2.00 (m, 2H):

MS (+ve ESI) : 594 (M+H)+. _

Example 149 - Preparation of Compound No. 149 in Table 5 -

An analogous reactlon to that described in example 127, but starting with
2-(1- cyclohexenyl)ethylamme (35.1 mg, 0.28 mmol), yielded the title compound (119.4
mg, 57 % yield) as an off-white solid :
'H-NMR (DMSO -de) : 9.71 (s,-1H), 9.38 (s, 2H), 8.57 (s, 1H), 8.32 (t, IH) 7.85 (s, 1H), -
7.27 (s, 1H), 5.45 (s, 1H), 4.25 (1, 2H), 4.01 (s, 3H), 3.65 (m, 4H), 3.41 (dd, 2H), 2.62
(m, 2H), 2.55 (m, 4H), 2.23 (t, 2H), 1.95 (m, 6H), 1.61 (m, 2H), 1.52 (m, 2H) :
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MS (+ve ESI): 548 (M+H)+. |
Example 150 - Preparation of Compound No. 150 in Table 5

An analogous reaction to that described in example 127, but starting with '
2-amino-3,S-dimethylpyrazine (34.5 mg, 0.28 mmol), yielded the title compound (65.6
mg, 31 % yield) as an off-white solid :

'H-NMR (DMSO0-dg) : 9.50 (s, 2H), 8.65 (s, 1H), 8.33 (s, 1H), 7.88 (s, 1H), 7.32 (s, 1H), -
4.27 (t,2H), 4.00 (s, 3H), 3.71 (m, 4H), 2.81 (m, 6H), 2.52 (s, 3H), 2.45 (s, 3H), 2.10

(m, 2H) :

MS (+ve ESI) : 546 (M+H)+.

Example 151 - Preparation of Compound No. 151 iniTable 5

An analogous reaction to that described in example 127, but starting with

thiophene-2-ethylamine (35.6 mg, 0.28 mmol), yielded the title compound (118.4 mg, 56

% yield) as an off-white solid :

'H-NMR (DMSO-dg) : 9.95 (s, 1H), 9.42 (s, 2H), 8.96 (t, 1H), 8.61 (s, 1H), 7.85 (s, 1H),
7.35 (m, 1H), 7.29 (s, 1H), 6.95 (m, 2H), 4.22 (t, 2H), 4.00 (s, 3H), 3.65 (m, 4H), 3.62
(m, 2H), 3.11 (m, 2H), 2.55 (m, 6H), 2.03 (m, 2H) :

MS (+ve ESI) : 550 (M+H)+.

Example 152 - Preparation of Compound No. 152 in Table 5

An analogous reaction to that described in example 127, but starting with
2-fluoro-5-nitroaniline (43.7 mg, 0.28 mmol) yielded the title compound (89.4 mg, 41
% yield) as an off-white solid :
lH-NMR (DMSO-dg) : 9.55 (s, 2H), 9.02 (m 1H), 8.65 (s, 1H), 8.15 (m, 1H), 7.88 (s,

(1H), 7.66 (t, 1H), 7.27 (s, 1H), 4.23 (t, 2H), 4.02 (s, 3H), 3.61 (m, 4H), 2.55 (m, 6H),

2.00 (m 2H) :
MS (+ve ESI) : 579 l(M+H)+.
Example 153 - Preparation of Compound No. 153 in Table 5

An analogous reaction to that described in example' 127, but starting with
cyclopropylamme (16 mg, O 28 mmol), yielded the tltle compound (42 mg, 35% yle]d)
as an off-white solid : ’ _

"H-NMR (DMSO-dg) : 9.97 (s, iH) 9.41 (s, 2H), 8.77 (d, 1H), 8.61 (s, 1H), 7.88 (s, 1H),
729(s 1H), 4.25 (t, 2H), 4.00 (s, 3H) 3.72 (m, 4H), 2.92 (m, 1H), 2.51 (m, 6H), 2.13
(m, 2H) 0.72 (m, 4H) : '
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MS (+ve ESI) : 480 (M+H)+.
Example 154 - Preparation of Compound No. 154 in Table 5

‘ An analogous reaction to that described in example 127, but startmg with
cyclopropanemethylamme (19.9 mg, 0.28 mmol) yielded the tltle compound (38 mg, 31 ’
% yield) as an off-white solid :

'H-NMR (DMSO-dg) : 9. 95 (s 1H), 9.42 (s, 2H), 8.85 (t, lH) 8.61 (s, 1H), 7.85 (s 1H),

727 (s, 1H), 425 (t, 2H), 4.01 (s, 3H), 3.61 (m, 4H), 3.20 (t, 2H), 2.47 (m, 2H), 2.41 (m,

4H), 2.00 (m, 2H), 111 (m, 1H), 0.45 (m, 2H), 0.28 (m, 2H) :
MS (+ve ESI) : 494 (M+H)+.
Example 155 - Preparation of Compound No. 155 in Table 5§

An analogous reaction to that described in example 127, ‘but starting with
cyclobutylamine (19.9 mg, 0. 28 mmol), yielded the title compound (81 9 mg, 41 %
yield) as an off-white solid : :

'H-NMR (DMSO-dg) : 9.95 (s, 1H), 9.42 (s, 2H), 8.95 (d, 1H), 8.62 (s, 1H), 7.85 (s, lH),‘
7.31 (s, 1H), 4.45 (m, 1H), 422(t 2H), 4.00 (s, 3H), 3.61 (m, 4H) 2.52 (m, 2H), 2.42
(m, 4H), 2.21 (m 4H), 2.00 (m, 2H), 1.71 (m, 2H)

MS (+ve ESI) : 493 (M+H)+. .

Example 156 - Preparation of Compound Ne. 156 in Table 5

An analogous reaction to that described in example 127, but starting with

_cyclopentylamine (23.8 mg, 0.28 mmol), yielded the title compound (854 mg, 43 %

“yield) as an off-white solid : 4
- "H-NMR (DMSO-dg) : 9.95 (s, ']H), 9.41 (s, 2H), 8.62 (s, 1H), 8.58 (d, 1H), 7.85 (s, lkH),

7.28 (s, 1H), 4.25 (m, 3H), 4.00 (m, 3H), 3.61 (m, 4H), 2.52 (m, 2H), 2.41 (m, 4H), 1.98 .
(m, 2H), 1.91 (m, 2H), 1.72 (m, 2H), 1.62 (m, 4H) :

MS (+ve ESI): 508 (M+H)+. _

Example 157 - Pl;epai'aﬁon of Cohpound No. 157 in Table 5

An analogous reaction to that described in example 127, but starting with
1-aminoindane (37.3 mg, 0.28 mmol), yielded the title compound (88.2 mg, 41 % yield)

as an off-white solid :
lH-NMR.(DMSO-d,;) :9.96 (s, 1H), 9.42 (s, 2H), 8.92 (d, 1H), 8.60A(s, 1H), 7.85 (s, 1H),

- 7.25 (m, 5H), 5.57 (dd, 1H), 4.22 (t, 2H), 4.00 (s, 3H), 3.61 (m, 4H), 3.01 (m, 1H), 2.88

(m, 1H), 2.55 (m, 2H), 2.45 (m, 4H), 2.12 (m, 1H), 2.00 (m, 2H) :
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MS (+ve ESI) : 556 (M+H)+.
Example 158 - Preparation of Compound No. 158 in Table 6

An analogous reaction to that described in example 127 but starting with
cyclohexane methylamine (31.7 mg, 0.28 mmol) yielded the title compound (82.6 mg,
40 % yield) as an off-white solid :

'H-NMR (DMSO-dg) : 9.95 (s, 1H), 9.40 (s, 2H), 8.75 (t 1H), 8.59 (s, 1H), 7.85 (s, 1H),
7.27 (s, 1H), 4.20 (t 2H), 4.00 (s, 3H), 3. 60 (m, 4H), 3.17 (t, 2H),-2.48 (m, 2H), 2.40 (m
4H), 1.98 (m, 2H), 1. 70 (m, 4H), 1.60 (m, 2H), 1.20 (m, 3H), 0.95 (m, 2H);

MS (+ve ESI) : 536 (M+H)+ ‘

Example 159 - Preparation of Compound No. 159 in Table 5

An analogous reaction to that described in example 127 but starting with
5—ammo~2-chloropyr1dme (36 mg, 0.28 mmol), yielded the title compound (122.1 mg, 58
% yield) as an off-white solid : .

'H-NMR (DMSO-dG) :10.72 (s IH) 9.81 (s, IH) 9.52 (s, 2H), 8. 88 (d, 1H), 8.61 (s,

- 1H), 8.33 (dd, 1H), 7.88 (s, 1H), 7.48 (d, 1H), 731 (s, 1H), 4.22 (t, 2H), 4.00 (s, 3H),

3.62 (m, 4H),2.61 (m, 2H), 2.51 (m, 4H), 2.00 (m, 2H) :

- MS (+ve ESI) : 551 M+H)+."
' Example 160 - Preparatlon of Compound No. 160 in Table 5 V

" An analogous reaction to that described in example 127, but starting with
4-nitrobenzylamine hydrochloride (52.8 mg, 0.28 mmol), yielded the ntle compound
(112.6 mg, 52 % yield) as an off-white solid :

'H-NMR (DMSO- -dg) : 10.11 (s, 1H), 9.62 (t, lH) 9.48 (s, 2H), 8.62 (s, 1H), 8.21 (d,
2H), 7.88 (s, 1H), 7.62 (d, 2H), 7.31 (s, 1H), 4.65 (d, 2H), 4.25 (t, 2H), 4.00 (s, 3H), 3. 72
(m, 4H), 2.81 (m, 6H), 2.11 (m, 2H) :

MS (+ve ESI) : 575 (M+H)+. _
Example 161 - i’reparation of Compound No. 161 in Table 5

_ An analogous reaction to that described in example 127, but starting with

tetrahydrofurfurylamme (28.3 mg, 0.28 mmol), yielded the title compound (40 mg, 31%

Yield) as an off-white solid : - , .
- '"H.NMR (DMSO-de) : 9.43 (s, 2H), 8.68 (f 1H), 8.62 (s, 1H), 7.91 (s, 1H), 7.31 (s, 1H),

4.31(t, 2H), 4.05 (m, 2H), 4.01 (s, 3H), 3.81 (dd, 1H), 3.68 (m, 3H), 355(m 2H), 3.40
(m, 2H) 3.15 (m, 2H), 2.26 (m, 2H), 1.91 (m, 3H), 1.62 (m, 1H):
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MS (+ve ESI) : 524 (M+H)+.
Example 162 - Preparation of Compound No. 162 in Table 5

An analogous reaction to that described in example 127, but starting with

5- methyltryptamme hydrochlorlde (59 mg, 0.28 mmol), yielded the title compound (109

,mg, 73 % yield) as an off-white solid :

'H-NMR (DMSO-d) : 10.00 (s, 1H), 9.42 (s, 2H), 8.92 (t, 1H),861 (s, 1H), 7.88 (s,

'1H), 7.41 (s, 1H), 7.32 (s, 1H), 7.22 (d, 1H), 7.15 (s, 1H), 6.91 (d, 1H), 4.26 (1, 2H), 4.00

(s, 3H), 3.73 (m, 4H), 3.62 (dd, 2H), 2.95 (1, 2H), 2.91 (m, 6H), 2.38 (s, 3H), 2.12 (m,
2H) : | ' '
MS (+ve ESI): 597 (M+H)+.

Example 163 - Preparation of Compound No. 163 in Table 5

An analogous reaction to that described in example 127, but starting with
2-aminopyridine (26.4 mg, 0.28 mmol), yielded the title compound (103.1 mg, 51 %
yield) as an off-white solid : '

'H-NMR (DMSO-de) : 10.25 (s, 1H), 9.82 (s, 1H), 9.51 (s, 2H), 8.62 (s, 1H), 8. 38 (m,
1H), 8.25 (m, 1H), 7.88 (m, 3H), 7.31 (s, 1H), 7.18 (m, 1H), 4.25 (t, 2H), 4.02- (s 3H) h
3.65 (m, 4H), 2.62 (m, 2H), 2.52 (m, 4H), 2.02 (m, 2H) :

MS (+ve ESI) : 517 (M+H)+.

Example 164 - Preparation of Compound No. 164 in Tnble 5 |

An analogous reaction to that described in example 127 but starting with
3- ammopyrldme (26.4 mg, 0.28 mmol), yielded the title compound (1123 mg, 55%
yield) as an off—whxte solid :
'H-NMR (DMSO- dg) : 10.52 (s, 1H), 9.80 (s, lH) 9.50 (s, 2H), 9.00 (s, 1H), 8.61 (s,
1H), 8.32 (m, 1H), 8.27 (m, 1H), 7.87 (s 1H), 7.42 (m 1H), 7.30 (s, 1H), 4.28 (t 2H), |
4.01 (s, 3H), 3.65 (m, 4H), 2.70 (m, 2H), 2.62 (m, 4H), 2.08 (m 2H):
MS (+ve ESI) : 517 (M+H)+.
Example 165 - Preparation of Compound No. 165 in Table 5

An analogous reaction to that described in exafnple 127, but starting with
4-aminopyridine (26.4 mg, 0.28 mmol), yielded the title compound (120.8 mg, 59 %
yield) as an off-white solid :

'H-NMR (DMSO-dg) : 9.55 (s, 2H), 8.65 (s, 1H), 8.50 (m, 2H), 7.95 (m, 2H), 7.31 (s,
1H), 4.25 (t, 2H), 4.01 (s, 3H), 3.65 (m, 4H), 2.62 (m, 4H), 2.05 (m, 2H) : |
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MS (+ve ESI): 517 (M+H)+. A
Example 166 - Preparation of Compound AN'o. 166 in Table 5

An analogous reaction to that described in example 127, but starting with
1-aminoisoquinoline (40.4 mg, 0.28 mmol), yielded the title compound (i04.6 mg, 48 %
yield) as an off-white solid : N
'H-NMR (DMSO-dg) : 9.55 (s, 2H), 8.65 (s, 1H), 8.38 (d, 1H), 8. 12 (d 1H),.8.05 (d
1H), 7.92 (s, 1H), 7.82 (m, 2H), 7. 70 (t, 1H), 7.31 (s, 1H), 4.25 (t 2H), 4.05 (s, 3H), 3.62
(m, 4H), 2.48 (m, 2H), 2.41 (m, 4H), 2.00 (m, 2H) ‘

MS (+ve ESI) : 567 (M+H)+.
Example 167 - Preparation of Combou_nd No. 167 in Table 5

An analogous reaction to that described in exémi)le 127, but starting with
2,4-dinitroaniline (51.3 mg, 0.28 mmol), yieldéd the title compound (131.4 mg, 58 %
yield) as an off-white solid : - -
'H-NMR (DMSO-dg) : 12. 42 (s, 1H), 9.91 (s, 1H), 9.58 (s, 2H) 9.02 (d, lH) 8.95 (s,
1H), 8.62 (m, 4H), 7.91 (s, 1H), 7.32 (s, 1H), 4.25 (1, 2H), 4. 00 (s, 3H) 3.61 (m, 4H), -
2.42 (m, 6H), 2.03 (m, 2H) : o
MS (+ve ESI) : 606 (M+H)+.

Example 168 - Preparation of Compound No. 168 in Table 5

An analogous reaction to that described in ethple 127, but starting with
5-a.mino—2-ni_trobenzotriﬂuoride (57.7 mg, 0.28 mmol), yielded thé tifle compound (77.1
mg, 33 % yield) as an off-white solid : '

'H-NMR (DMSO-dg) : 11.55 (s, 1H), 10.10 (s, 1H), 9.55 (s, 2H), 8.65 (m 2H), 8.52 (d,
1H), 8.25 (d, 1H), 7.91 (s, 1H), 7.32 (s, IH), 4.21 (t, 2H), 4.02 (s, 3H), 3.55 (m, 4H),
2.50 (m, 2H), 2.40 (m, 4H), 1. 96 (m, 2H) :

MS (+ve ESI) : 629 (M+H)+.

Example 169 - Preparatibn of Compéund No. 169 in Table 5

An analogous reaction to that described in example 127, but starting with
anthranilonitrile (33.1 mg, 0.28 mmol), ylelded the title compound (47.1° mg, 22 % yield)
as an off-white solid : ' .
'H-NMR (DMSO-dg) : 9.55 (s, 2H) 8.65 (s, 1H), 8.05 (d, 1H), 7.91 (m, 2H), 7.78 (t,
1H), 7.40 (t, 1H), 7.32 (s, 1H), 4.25 (t, 2H), 4.00 (s, 3H), 3.67 (m, 4H), 2.65 (m, 6H),
2.05 (m, 2H)
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MS (+ve ESI) : 541 (M+H)+.
Example. 170 - Preparation of Compound No. 170 in Table.S

An analogous reaction to that described in example 127, but starting with
2-fluoroaniline (31.1 mg, 0.28 mmol), yielded the title compound (123.1 mg, 59 %
yield) as an off-white solid;

'H-NMR (DMSO- d6) 9.53 (s, 2H), 8.62 (s, 1H), 8.10 (t, lH) 7.85 (s, 1H), 7. 35 (m
1H), 7.27 (m, 3H), 4.25 (t, 2H), 4.03 (s, 3H), 3.62 (m, 4H), 2.55 (m, 6H), 2. 04 (m, 2H)
MS (+ve ESI) : 534 (M+H)+.

Example 171 - Preparation of Compound No. 171 in Tab!é 5

An ahalogous reaction to that described in example 127, but starting with

2,4-diﬂuoroéniline (36.2 mg, 0.28 mmol), yielded the title compound (130.9 mg, 62 %

 yield) as an off-white solid :

'H-NMR (DMSO- -dg) : 9.52 (s, 2H), 8.65 (s 1H), 7.96 (m 1H), 7.89 (s, lH) 7.42 (m,
IH) 7.30 (s, 1H), 7.15 (m, 1H), 425 (t, 2H), 4.02 (s, 3H) 3.65 (m, 4H), 2.60 (m, 6H),
2.05 (m, 2H) : '
MS (+ve ESI) : 552 (M+H)+.

Example 172 - Preparatlon of Compound 172 in Table S

An analogous reactlon to that descrxbed in example 127, but starting w1th _
3-chloro-4- ﬂuorobenzylamme (44.7 mg, 0.28 mmol), ylelded the title compound (104

'mg, 72 % yield) as an off-white solid as the dihexafluorophosphate salt :

'H-NMR (DMSO-dg) : 10.01 (s, IH), 9.43-9.52 (m, 3H), 8.62 (s, 1H), 7.80 (s, 1H), 7.63
(d, 1H), 7.40 (d, 2H), 7.31 (s, 1H), 4.45 (d, 2H), 4.23 (t, 2H),'4.05_ (s, 3H), 3.62 (m, 4H),
2.40-2.50 (m, 6H), 1.98-2.01 (m, 2H) : - A‘
MS (+ve ESI) : 582 (M+H)+.

Example 173 - Preparation of Compound 173 in Table 5

An analogous reaction to that described in example 127, but starting with

4-amino-2,2-dimethyltetrahydropyran (36 mg, 0.28 mmol), yielded the title compound

(65 mg, 47 % yield) as an off-white solid as the dihexafluorophosphate salt :
'H-NMR (DMSO-dg) : 10.01 (s, 1H), 9.43 (s, 2H), 8.62 (m, 2H), 7.80 (s, 1H), 7.20 (s,
1H), 4.23(m, 2H), 4.05 (s, 3H), 3.60-3.70 (m, 6H), 2.25-2.50 (m, 7H), 1.98-2.01 (m,
2H), 1.71-1.80 (m, 2H), 1.45-1.63 (m, 2H), 1.20 (s, 3H), 1.15 (s, 3H):

MS (+ve ESI) : 552 (M+H)".
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‘Example 174 - Preparation of Compound 174 in Table §

An analogous reaction to that described in example 127, but starting

3-(methylthio)propylamine (29 myg, 0.28 mmol), yielded the title compound (74 mg, 56

- % yield) as an off-white solid as the dihexafluorophosphate salt :

'H-NMR (DMSO-dg) : 10.01 (s, 1H), 9.43 (m, 2H), 8.90 (t, 1H), 8.62 (s, 1H), 7.80 (s,

- 1H), 7.23 (s, 1H), 4.23 (t, 2H), 4.05 (s, 3H) 3.62 (m, 4H), 3.33-3.40 (m, 2H), 2.20-2.50

(m, 8H), 2.10 (s, 3H), 1.98-2.01 (m, 2H), 1.85-1.98 (m, 2H) :

MS (+ve ESI) : 528 (M+H)™"

Example 175 - Pfeparation of Compound 175 in Table 5

An analogous reaction to that described in example 127, but starting with
3-(5-methyl-1H-pyrazol-4-yl)propylamine (39 mg, 0.28 mmol), yielded the title
compound (60 mg, 43 % yield) as an off-white solid as the dihexafluorophosphate salt
'H-NMR'(DMSO-d5)' 12.10 (s, 1H), 9.01 (s, 2H), 8.62 (m, 1H), 8.01 (s, 1H), 7.82 (s,
1H), 7.34 (s, 1H), 6.80 (s, 1H); 4.23 (t, 2H), 4.05 (s, 3H), 3.62 (m, 4H), 2.31-2.61 (m,

'10H), 2.10 (s, 3H), 1.98-2.01 (m, 2H), 1.70-1.80 (m, 2H) :

MS (+ve ESI) : 562 (M+H)
Example 176 - Preparatlon of Compound 176 in Table 5

An analogous reaction to that described in example 127, but starting with

' 2-amino-5-methyl-1,3 4-thiadiazole (32 mg, 0.28 mmol), yielded the title compound

(102 mg, 76 % yield) as an off-whlte solid as the dxhexaﬂuorOphosphate salt :
'H-NMR (DMSO-dg) : 12.50 (s, 1H), 10.01 (s 1H), 9.51 (s, 2H), 8.62 (s, 1H), 7.90 (s,
1H), 7.34 (s, 1H), 4.23 (t, 2H), 4.05 (s, 3H), 3.62 (s, 4H), 2.81 (s, 3H), 2.50- 290 (s, 6H)

2.01-2.20 (s, 2H) :

MS (+ve ESI) : 538 (M+H)*.

- Example 177 - Preparation of Coinpound 177 in Table 5

An analogous reaction to that described in example 127, but starting with
4-fluoroaniline (31 mg, 0.28 mmol), yielded the title compound (1 IO mg, 83 % yield) as
an off-white solld as the dlhexaﬂuorOphosphate salt :

'H-NMR (DMSO-dG) :10.45 (s, 1H), 9.80 (s, 1H), 9.45 (s, 2H), 8.62 (s, 1H), 7.90 (m,
3H), 7.23 .(s, 1H), 7.21 (m, 2H), 4.23 (t, 2H), 4.05 (s, 3H), 3.62 (s, 4H), 2.91-3.10 (s,
6H), 2.50 (s, 6H), 1.98-2.01 (m, 2H) :
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- MS (+ve ESI): 534 (M+H)

Example 178 - Preparatlon of Compound 178 in Table 5

An analogous reaction to that descrnbed in example 127, but starting with
4-(methylmercapto)aniline (39 mg, 0.28 mmol), yielded the title compound (89 mg, 64
% yield) as an off-white solid as the dihexafluorophosphate salt *

'H-NMR (DMSO-dg) : 10.45 (s, 1H), 9.80 (s, 1H), 9.45 (s, 2H), 8.62 (s, 1H), 7.90 (m,
3H), 7.23 (m, 3H), 4.23 (t, 2H), 4.05 (s, 3H), 3.62 (s, 4H), 2.91-3.10 (s, 6H), 2. 41-2.80
(m, 9H), 1.98-2.01 (m, 2H) :

MS (+ve ESI): 561 (M+H)".

Example 179 - Preparation of Compound 179 in Table 5

An analogous reactlon to that described‘in example 127, Abut staning with
benzylamine (30 mg, O 28 mmol), yielded the title compound (85 mg, 64 % yleld) as an
off-white solid as the dihexafluorophosphate salt : ‘

'H-NMR (DMSO-dg) : 10.01 (s, 1H), 9.43 (m, 2H), 9.40 (t, 1H), 8.62 (s, 1H), 7.80 (s,
1H), 7.15-7.20 (m, 6H) 4.55 (d 2H), 4.23 (m, 2H), 4.05 (s, 3H), 3.62 (m 4H), 240 2.50
(m, 6H) 1.98-2.01 (m, 2H) :

MS (+ve ESI) : 530 (M+H) .
Example 180 - Preparation of Compound 180 in Table 5

An analogous reaction to that described in example 127, but starting with
2-methylbenzyl_amine (33 mg, 0.28 mmol), yielded the title compound (111 mg, 82 % '
yield) as an off-white solid as thé dihexafluorophosphate salt : ,
lH-NMR (DMSO-dg) : 10.01 (s, 1H), 9.43 (s, 2H), 9.20 (t, IH) 8.62 (s, 1H), 7.80 (s

1H), 7.00- 7.40 (m, 5H), 4.45 (d, 2H), 4.23 (¢, 2H), 4.05 (s, 3H), 3.62 (s, 4H), 2.40-2.50

(m, 6H), 2.35 (s, 3H), 1.98-2.01 (m, 2H) :

MS (+ve ESI) : 544 (M+H)". -

. Example 181 - Preparation of Compound 181 in Table 5

An analogous reaction to that described in example 127, but starting with
3,4-dichlorobenzylamine (49 mg, 0.28 mmol), ylelded the utle compound (69 mg, 46 %

yield) as an off-whlte solid as the dihexafluorophosphate salt :
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'H-NMR (DMSO-de) : 10.01 (s, 1H), 9.43-9.5] (m, 3H), 8.62 (s, 1H), 7.82 (s, 1H), 7.62

(m, 2H), 7.43 (m,2H), 7.40 (s, 1H), 4.62 (d, 2H), 4.23 (t, 2H), 4.05 (s, 3H), 3.62 (m, 4H),
2.40-2.50 (m, 6H), 1.98-2.01 (m, 2H) -

MS (+ve ESI) : 598 (M+H) .
Example 182 - Preparation of Compound 182 in Table 5

An analogous reaction to that described in example 127, butAstarting with
3-phenyl-1-propylamine (38 mg, 0.28 mmol), yielded the title compound (80 mg, 57 %
yield) as an off-white solid as the dihexafluorophosphate salt :

'H-NMR (DMSO-dg) : 10.01 (s 1H), 9 43 (s, 2H), 9.21 (t, 1H), 8.85 (4, 1H), 8.62 (s
1H), 7.80 (s, 1H), 7.20 (s, IH) 4.23 (t, 2H), 405 (s, 3H), 3.62 (m, 8H), 2.40-2.50 (m,
8H), 1.98-2.01 (m, 2H) 175]85(m 2H) : : ‘

MS (+ve ESI) : 526 (M+H)"".

Example 183 - Preparation of Compound 183 in Table 5

An analogous reaction to that described in example 127, but startmg with
1-(3- ammopropyl)lmldazolc (35 mg, 0.28 mmol), ylelded the title compound (28 mg, 21
% yleld) as an off-white solid as the dihexafluorophosphate salt :
'H- NMR (DMSO -de) : 10.01 (s, 1H), 9.43 (s, 2H), 9.01 (t, 1H), 8.62 (s, 1H), 7.89 (s,
1H), 7.80 (s, 1H), 7.40 (s, 1H), 7.20 (s, 1H), 6.85 (s, 1H), 4.23 (t, 2H), 3 95-4.10 (m

© SH), 3.62 (m, 4H), 2.41-2,62 (m, 8H), 1.98- -2.01 (m, 4H)

MS (+ve ESI) : 548 (M+H)".

- Example 184 - Preparation of Compound 184 in Table 5

An analogous reaction to that described in example 127, but starting with
2,4- dlﬂuorobenzylamme (40 mg, 0.28 mmol), yielded the title compound (89 mg, 63 %
yield) as an off-white solid as the dlhexaﬂuorophosphate salt : '
'H-NMR (DMSO- de) : 10.01 (s, 1H), 9.43 (s, 2H), 9.40 (t, 1H), 8.62 (s, 1H), 7.80 (s,

- 1H), 7.41-7.50 (m, 1H), 7.15-7.30 (m, 2H), 7.00 (m, 1H), 4.50.(d, 2H), 4.23 (t, 2H), 4.05

(s, 3H), 3.62 (m, 4H), 2.20-2.50 (m, 6H), 1.98-2.01 (m, 2H) :

MS (+ve ESI) : 566 (M+H) .
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Example 185 - Preparation of Compound 185 in Table 5

An analogous reaction to that described in example 127, but starting with

3-pyrrolidinopropylamine (36 mg, 0.28 mmoi), yielded the title compound (30 mg, 22 %

yield) as an off-white solid as the dihexafluorophosphate salt :

'H-NMR (DMSO-d) : 10.01 (s, 1H), 9.43 (s, 2H), 9.10 (t, 1H), 8.62 (s, 1H), 7.87 (s,
1H), 7.32 (m, 1H), 4.23 (t, 2H), 4.05 (s, 3H), 3.62 (m, 4H), 3.30-3.40 (m, 2H), 2.20-2.50
(m, 12H), 1.98-2.01 (m, 2H), 1.65-1.80 (m, 6H) : -

" MS (+ve ESI) : 551 (M+H)".
Example 186 - Preparation of Compound 186' in Table §

- An analogous reaction to that described in example 127, but starting with
3- arnmomethylthlophene dihydrochloride (48 mg, 0.28 mmol), ynelded the t1tle
compound (124 mg, 93 % yield) as an off-white solid as the dlhexaﬂuorophosphate salt : -
'H-NMR (DMSO- d6) 10.01 (s, 1H), 9.43 (s, 2H), 9.20 (t, 1H), 8.62 (s, 1H), 7.87 (s,
1H), 7.51-(m, 1H), 7.25 (m, 2H), 7.03 (d, 1H), 4.45 (d, 2H), 4.23 (t, 2H), 4.05 (s, 3H),
3.62 (m, 4H), 2.20;2.50 (m, 6H), 2.20-2.30 (m, 2H) :

MS (+ve ESI) : 536 (M+H)™.

Example 187 - Preparation of Compound 187 in Table 5§

An analogous reaction to that described in example 127, but starting w1th

3- ammotetrahydrothxophene S,S-dioxide dihydrochloride (58 mg, 0.28 mmol), yielded

the title compound (35 mg, 25 % y1eld) as an off-white solid as the
dihexafluorophosphate salt :

'H-NMR (DMSO-d;;) 1 10.01 (s, 1H), 9.43 (s, 2H), 9.20 (d, 1H), 8.62 (s, 1H), 7.87 (s,
1H), 7.25 (s 1H), 4.80 (m, 1H), 4 23 (t, 2H), 4.05 (s, 3H) 3.10-3.80 (m, 8H), 2.20-2.45
(m, 4H) :

MS (+ve ESI) : 558 (M+H) ™.

Example 188 - Preparation of Compound 188 in Table 5

An analogous reaction to that described in example 127, but starting with
C-{1,4]dioxan-2-yl- -methylamine (32 mg, 0.28 mmol), ylelded the title compound (8 mg,
6 % yield) as an off-white solid: '
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'H-NMR (DMSO-ds) : 10.01 (bs, 1H), 9.43 (s, 2H), 8.80 (t, 1H), 8.62 (s, 1H), 7.80 (s,
1H), 7.20 (s, 1H), 4.23 (m, 2H), 4.05 (s 3H), 3.21 3 81 (m, 13H), 2.25-2.50 (m, 8H),-
1.98:2.01 (m, 2H) :
MS (+ve ESD) : 540 (M+H)*.
Example 189 - Preparation of Compound 189 in Table §

An analogous reaction to that described in example 127, but stérting with

4-(dimcthylamino)benzylamine dihydrochloride (63 mg, 0.28 mmol), yielded the title

- compound (92 mg, 64 % yield) as an off-white solid as the dlhexaﬂuorophosphate salt

'H-NMR (DMSO-dg) : 10.01 (s, 1H), 9.43 (s, 2H), 9.20 (t, 1H), 8.62 (s, 1H); 7.87 (s,
IH), 7.25 (s, 1H), 7.20 (d, 2H), 6.70 (d, 2H), 4.45 (d, 2H), 4.23 (t, 2H), 4.10 {m, SH),

3. 10380(m 8H), 2.98 (s, 6H),220245(m 2H)

MS (+ve ESI) : 573 (M+H)".

' Example 190 - Preparation of Compound 190 in Table 5

An analogous reaction to that described in example 127, but starting with
3-phenyl 1-propylamine (38 mg, 0.28 mmo]) ylelded the title compound (80 mg, 57 %
yield) as an off-white solid as the dlhexaﬂuorophosphate salt : ‘
'H-NMR (DMSO-de) : 10.01 (s, 1H), 9.43 (s, 2H), 8.84 (t, 1H), 8.62 (s, 1H), 7.80 (s,

1H), 7.21-7.30 (m, 6H), 4.23 (t, 2H), 4.05 (s, 3H), 3.62 (m, 4H), 2.60-2.71 (m, 2H),
+2.20-2.50 (m, 8H), 1.98-2.01 (m, 2H), 1.95 (m, 2H) : :

MS (+ve ESI) : 558 (M+H)*,

Example 191 -'Preparation of Compound 191 in Table 5

An analogous reaction to that described in example 127, but starting with
4-(2- ammoethyl)pyndme (34 mg, 0.28 mmol), yielded the title compound (5 mg 4%
yle]d) as an off-white sohd as the dihexafluorophosphate salt :
lH-NMR (DMSO-dg) : 10.01 (s, 1H), 9.43 (s, 2H), 8.94 (t, 1H), 8.62 (s, 1H), 8.50 (d,
3H), 7.80 (s, 1H), 7.21-7.30 (m, 3H), 4.23 (1, 2H), 4.05 (s, 3H), 3.62 (m, 6H), 2.80 (m,
2H), 2.20-2.50 (m, 6H), 1.98-2.01 (m, ZH) :

MS (+ve ESI) : 545 (M+H)""
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- Example 192 - Preparation of Compound 192 in Table 5

An analogous reaction to that described in example 127, but starting with
3-chlorobenzylamine (40 mg, 0. 28 mmol), yielded the title compound (88 mg, 62 %
yield) as an off-white solid as the dihexafluorophosphate salt : '
lH-NMR (DMSO0-dg) : 10.01 (s, IH)'9 43 (m, 3H), 8.62 (s, 1H), 7.80 (s, IH) 7.10-7.20
(m, 5H), 4.45 (d, 2H), 4.23 (t, 2H), 4.05 (s, 3H), 3.60- 3. 70 (m, 4H) 2.25- 2 50 (m, 6H),
1.98-2.01 (m, 2H) : ‘ '

MS (+ve ESI) : 564 (M+H)".
Example 1-93 Preparation of Compound 193 in Table 5

An analogous reactnon to that described in example 127, but starting with

* 3-bromo-4- -methylaniline (51 mg, 0.28 mmol), yielded the title compound (96 mg, 63 % .

yield) as an off-white solid as the dihexafluorophosphate salt : _ : .
'"H-NMR (DMSO-de) : 10.80 (s, 1H), 10.01 (s, 1H), 9.43 (s, 2H), 8.62 (s, 1H), 8.20 (s, -
1H), 7.87 (s, 1H), 7.80 (d, 1H), 7.45 (d, 1H), 7.30 (s, 1H), 4.23 (t, 2H), 4.05 (s, 3H), 3.62
(m, 4H), 2.20-2.50 (m, 6H), 2.40 (s, 3H), 1.98-2.01 (s, 2H) :

MS (+ve ESI) : 609 (M+H)*.
Example 194 - Preparation of Compound 194 in Table 5

An analogous reaction to that described in example 127, but starting with
2-amino-5-ethyl-1,3,4- thiadiazole (36 mg, 0.28 mmol), yielded the title compound (75 }
mg, 54 % yield) as an off-white solid as the dihexafluorophosphate salt : _

'H-NMR (DMSO0-dg) : 12.50 (s, 1H), 10.01 (s, 1H), 9.51 (s, 2H), 8.62 (s, IH), 7.90 (s,
1H), 7.34 (s, 1H), 4.23 (t, 2H), 4.05 (s, 3H), 3.62 (m, 4H) 3.01 (q, 2H), 2. 50- 2.90 (m,

- 6H), 2.01- -2.20 (m, 2H), 1.22 (t, 3H) :

MS (+ve ESI) : 552 (M+H)
Example 195 - Preparation of Compound 195 in Table 5

An analogous reaction to that described in example 127 but startlng with 2-
ammopyrazme (27 mg, 0.28 mmol) yielded the title compound (6.5 mg, 5 % yield) asan
off-white solid as the dlhexaﬂuorophosphate salt : '

'H-NMR (DMSO-de) : 11.81 (s, 1H), 10.01 (s, 1H), 9.51 (s, 2H), 9.50 (s, 1H), 8.62 (s,
1H), 8.45-8.50 (d, 2H) 7.90 (s, 1H), 7.34 (s, 1H), 4.23 (, 2H) 4.05 (s, 3H), 3.62 (s, 4H),

2.50-2.90 (m, 6H), 2.01-2.20 (bs, 2H) : MS (+ve ESI) 518 (M+H)™.
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Example 196 - Preparation of Compound 196 in Table 5

An analogous reaction to that described in example 127, but starting with
3-chloroaniline (36 mg, 0.28 mmol), yielded the title C6mpound (111 mg, 81 % yield) as
an off-white solid as the dihexafluorophosphate salt :

'H-NMR (DMSO- -de) : 10.81 (s, 1H), 10.01 (s, 1H), 9.50 (s, 2H), 8.62 (s, 1H), 8.20 (s
1H), 7.83 (m, 2H), 7.30-7.40 (t, 1H), 7.25 (s, 1H), 7.15-7.20 (m, 1H), 4.23 (t 2H), 4.05 -
(s, 3H), 3.62 (s, 4H), 2.50-2.90 (m, 6H), 2.01-2.20 (m, 2H) :

MS (+ve ESI) : 550 (M+H)
Example 197 - Preparatlon of Compound 197 in Table 5

An analogous reaction to that described in example 127, but startmg with
3,5-dichloroaniline 45 mg, 0.28 mmol), yielded the title compound (118 mg, 81 %

yield) as an off-white solid as the dlhexaﬂuorophosphate salt :

" 'H-NMR (DMSO-dg) : 11.01 (s, 1H), 10.01 (s, 1H), 9.50 (s, 2H), 8.62 (s, 1H), 8.01 (s,

2H), 7.85 (s, 1H), 7.40 (s, 1H), 7.30 (s, 1H), 7.15- -7.20 (m, 1H), 4.23 (t, 2H), 4.05 (s,
3H), 3.62 (s, 4H), 2.50-2.90 (m, 6H), 1.98-2.01 (m, 2H) :

MS (+ve ESI) : 584 (M+H)™

"Example 198 - Prepaljation of Compound 198 in Table 5

An analogous reaction to that described in example 127, but startihg with

_2-chlorobenzylamine (40 mg, 0.28 mmol), yxelded the title compound (98 mg, 70 %

yield) as an off-white solid as the dlhexaﬂuorophosphate salt :
'H-NMR (DMSO-ds) : 10.01 (s, 1H), 9.43 (s, 2H), 9.20 (t, 1H), 8.62 (s, 1H), 7. 80 (s,
1H), 7.00-7.40 (m, 5H), 4.45 (d, 2H), 4.23 (t, 2H), 405(s 3H), 3. 62(bs 4H), 2.40-2.50

- (m, 6H), 1.98- 201 (m, 2H) :

MS (+ve ESI) : 564 (M+H) ..
Example 199 - Preparation of Compound 199 in Table 5

An analogous reaction to that described in example 127, but starting with -
3- methylbenzylamme (34 mg, 0.28 mmol), yielded the title compound (91 mg, 67 %
yield) as an off-white solid as the dihexafluorophosphate salt :

- 'H-NMR (DMSO0-dg) : 10.01 (s, 1H), 9.43 (s, 2H), 9.20 (t, 1H), 8.62 (s, 1H), 7.80 (s,
“1H), 7.05- -7.40 (m, SH), 4.45 (d, 2H), 4.23 (t, 2H), 4.05 (s, 3H), 3.62 (s, 4H), 2.30-2.50

(m, 6H), 2.29 (s, 3H), 1.98-2.01 (m, 2H) :
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MS (+ve ESI) : 544 (M+H) ™.
Example 200 - Preparation of Compound 200 in Table 5

An analogous reaction to that described in example 127, but starting with

phenethylamme (33 mg, 0.28 mmol) yielded the title compound (75 mg, 55 % yield) asl

" an off-white solid as the dxhexaﬂuorophosphate salt :

'H-NMR (DMSO-dg) : 10.01 (s, 1H), 9.43 (s. 2H), 8.90 (1, 1H), 8.62 (s, LH), 7.80 (s,
1H), 7.10-7.20 (m, 5H), 4.23 (t, 2H), 4.05 (530, 3. 55-3.70 (m, 6H), 2.85 (t, 2H),
2.40-2.50 (m, 6H), 1.98-2.01 (m, 2H) :

MS (+ve ESI) : 544 (M+H)™.
Example 201 - Preparation of Combound 201 in Table S

An analogous reaction to that described in example 127, but starting with
2, 5 dlﬂuorobenzylammc (40 mg, 0.28 mmol), yielded the title compound (1 12 mg, 790 :
% yield) as an ‘off-white solid as the dnhexaﬂuorophosphate salt :
'H-NMR (DMSO- -dg) : 10.01 (s, 1H), 9.43 (s, 2H) 9.40 (t, 1H), 8.62 (s, 1H), 7.80 (s,
1H), 7.01- 725(m 4H), 4.50 (d, 2H), 4.23 (t, 2H), 4.05 (s, 3H), 3.62 (m, 4H) 220250
(m, 6H), 1.98-2.01 (m, 2H) : '

MS (+ve ESI) : 566 (M+H)™.
Example 202 - Preparafion of Compound 202 in Table 5

An analogous reaction to 'that described in example 127, but starﬁng
3,4-diﬂuorobenzylamine (40 mg, 0.28 mmol), yielded the title compound (80 mg, 57%
yield) as an off-white solid as the dihexafluorophosphate salt : ‘

'H-NMR (DMSO-dg) : 9.98 (s, 1H), 9.43 (m, 3H), 8.62 (s, 1H), 7.80 (sv 1H), 7.10-7.41

.(m, 2H), 4.50 (d, 2H), 4.23 (1, 2H), 4.05 (s, 3H), 3.62 (m, 4H), 2.20-2.50 (m, 6H), 1.98-

2.01'(m, 2H) ;

MS (+ve ESI) : 566 (M+H)*.
Example 203 - Preparation of Compound 203 in Table 5

An analogous reaction to that described in example 127, but starting with

3-methoxybenzylamine (38 mg, 0.28 mmol), yielded the title compound (80 mg, 57 %

yield) as an off-white solid as the dihexafluorophosphate salt :
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'H-NMR (DMSO-dg) : 9.98 (s, 1H), 9.43 (s, 2H), 9.30 (1, 1H), 8.62 (s, 1H), 7.80 (s, 1H),
7.10-7.20 (m, 2H), 6.90 (m, 2H), 6.80 (d, 1H), 4.45 (d, 2H), 4.23 (t, 2H), 4.05 (s, 3H),
3.85 (s, 3H), 3.62 (s, 4H), 2.40-2.50 (m, 6H)20ll98(m 2H) : '

- MS (+ve ESI) : 560 (M+H)

Example 204 - Preparation of Compound 204 in Table § ,

An analogous reaction to that described in example 127, but starting with
S-aminobenzotriazole (37 mg, 0.28 rhmol), ylelded the title compound (71 mg, 51 % |
yield) as an off-white solid as the dihexafluorophosphate salt : \
'H-NMR (DMSO- -de) : 15.53 (s, 1H), 10.98 (bs, 1H), 9.98 (s, lH) 9.43 (s, 2H), 8.80 (m,

IH), 8.62 (s, 1H), 8.53 (d, 1H), 7.80 (s, 1H), 7.45 (m, 1H), 7.32 (s, 1H), 4.23 (t, 2H),

4.05 (s, 3H), 3.62 (m, 4H), 2.20-2.50 (m, 6H), 1.98-2.01 (m, 2H) :

MS (+ve ESI) : 557 (M+H)".
Example 205 - Preparation of Compound 205 in Table 5

An analogous reaction to that described i In example 127, but startmg thh
furfurylamine (27 mg, 0. 28 mmol), yielded the title compound (90 mg, 69 % yield) as an
off-white sohd as the dihexafluorophosphate salt : . \
'H-NMR (DMSO-dg) : 10.01 (s, 1H), 9.51 (s, 2H), 9.02 '(t, 1H), 8.62 (s, iH), 7.90 (s,
1H), 7.62 (s, 1H), 7.34 (s, 1H), 6.41 (d, 1H), 6.30 (d, 1H), 4.52 (d, 2H), 4.23 (t, 2H), 4.05
(s, 3H), 3.62 (m, 4H), 2.30-2.50 (m, 6H), 1.98-2.01 (m, 2H) o

'MS (+ve ESI) : 520 (M+H)™. .

Example 206 - Preparation of Compound 206 in Table 5

An analogous reaction to that described in example 127, but starting wnh
3-chloro-4-fluoroaniline (41 mg, 0.28 mmol), yielded the title compound (116 mg, 82 %

yield) as an off-white solid as the dihexaﬂudrophosphate salt

'"H-NMR (DMSO-dg) : 10.81 (s, 1H), 10.01 (s, 1H), 9.50 (s, 2H), 8.62 (s, 1H), 8.23 (d,

1H), 7.80-7.92 (m, 2H), 7.35-7.43 (t, 1H), 7.30 (s, 1H), 7.15-7.20 (m, 1H), 4.23 (t, 2H),
4.05 (s, 3H), 3.62 (s, 4H), 2.50-2.90 (m, 6H), 2.01-2.20 (m, 2H) :

MS (+ve ESI) : 568 (M+H)"".
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Example 207 - Preparation of Compound_207 in Table 5

An analogous reaction to that described in example 127, but starting with
3,5-dimethylaniline (34 mg, 0.28 mmol), yielded the title compound (83 mg, 61 % yield)
as an off-white solid as the dihexafluorophosphate salt :
lH-NMR (DMSO—dg,) :10.45 (s, 1H), 10.01 (s, 1H), 9.50 (s, 2H), 8.62 (s, 1H), 7.92 (s, .
1H), 7.53 (s, 2H), 7.21 (s, 1H), 6.80 (s, 1H), 4.23 (t, 2H), 4.05 (s, 3H) 3.62 (s, 4H), .

12.50-2.90 (m, 6H), 2.20 (s, 6H), 1.98-2.01 (m, 2H) :

MS (+ve ESI) : 544 (M+H) - _
Ex.ample 208 - Préparation of Compound 208 in Table 5

An analogous reaction to that described in example 127, but starting with~
para-anisidide (34 mg, 0.28 mmol), yielded the title compound (62 mg, 46 % yield) as
an off-white solid as the dlhexaﬂuorophosphate salt : _

'H- NMR (DMSO-dg) : 10.45 (s, 1H), 9.80 (s, 1H), 9.45 (s, 2H), 8.62 (s, 1H), 7.90 (m |
3H), 7.23 (s, 1H), 6. 80 6.89 (m, 2H), 4.23 (t, 2H), 4.05 (s, 3H), 3.85 (s, 3H) 3.62 (s,
4H), 2.91-3.10 (m, 6H), 2.50 (s, 6H), 1.98-2.01 (m, 2H)

MS (+ve ESI) : 546 (M+H) _
Example 209 - Preparatlon of Combound 209 in Table §

An analogous reaction to that described in examplé 127, but starting with
2-fluorobenzylamine (35 mg, 0.28 mmol), yielded the title compound (99 mg, 72 %
yield) as an off-white solid as the dihexafluorophosphate salt :

'H-NMR (DMSO- -de) : 10.01 (s, 1H), 9.43 (s, 2H), 9.20 (t, 1H), 8.62 (s, 1H), 7.80 (s,
1H), 7.00-7.40 (m, 5H), 4.45 (d 2H), 4.23 (t 2H), 4.05 (s, 3H), 3.62 (bs, 4H), 2.40-2. 50
(m, 6H), 1.98-2.01 (m, 2H) :

MS (+ve ESI) : 548 (M+H)™"
Example 210 - Preparation of Compound 210 in Table 5

An analogous reaction to that described in example 127, but starting with

2- methoxybenzylammc (38 mg, 0.28 mmol), yielded the tltle compound (75 mg, 53 %

yield) as an off-white solid as the dihexafluorophosphate salt :
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"H-NMR (DMSO-dg) : 10.01 (s, 1H), 9.43 (s, 2H), 9.02 (t, 1H), 8.62 (s, 1H), 7.80 (s,

1H), 7.10-7.20 (m, 3H), 7.00 (d, 1H), 6.90 (t, 1H), 4.45 (d, 2H), 4.23 (t, 2H), 4.05 (s,
3H), 3.80 (s, 3H), 3.62 (m, 4H), 240250(m 6H), 1.98-2.01 (m, 2H) :

MS (+ve ESI) 560 (M+H)
Example 211 - Preparation of Compound 211 in Table §

An analogous reaction to that described in example 127, but starting with
3-fluorobenzylamine (35 mg, 0.28 mmol), yielded the title compound (90 mg, 66 %
yield) as an off-white solid as the dlhexaﬂuorophosphatc salt : ' ‘
’H-NMR (DMSO0-de) : 10.01 (s, 1H), 9.43 (m, 3H), 8.62 (s, 1H), 7.80 (s, 1H), 7.05-7. 45
(m, 5H), 4.55 (d, 2H), 4.23 (1, 2H), 4.05 (s, 3H), 3.62 (m 4H), 2.40-2.50 (m, 6H), 1.98-
2.01 (m 2H) : '

MS (+ve ESI) : 548 (M+H)".
Example 212 - Preparation of Compound 212 in Table 5

An analogous reaction to that described in example 127, but startmg with
4- chlorobenzylamme (40 mg, 0.28 mmol), ylelded the title compound (104 mg, 74 %
yield) as an off-white solid as the dihexafluorophosphate salt :
'H-NMR (DMSO- -ds) : 10.01 (s, 1H), 9.43 (m, 3H), 8 62 (s, 1H), 7.80 (s, 1H), 7 30-7.40
(m, 4H), 7.20 (s, 1H), 4.55 (d, 2H), 4.23 (4, 2H) 4.05 (s 3H), 3. 62 (rn, 4H), 2.40-2.50
(m, 6H), 1.98-2.01 (m, 2H)

MS (+ve ESI) : 564 (M+H)™.

Example 213 - Preparation ofCompound 213 in Table 5“

An analogous reaction to that described in example 127, but starting with _

4- methylbenzylamme (33 mg, 0.28 mmol), yielded the title compound (100 mg, 74 %

yield) as an off-white solid as the dihexafluorophosphate salt ;

'"H-NMR (DMSO-dg) : 10.01 (s, 1H), 9.43 (s, 2H), 9.21 (1, 1H), 8.62 (s, 1H), 7.80 (s,
IH), 7.21-7.30 (m, 3H), 7.10 (d, 2H), 4.55 (d, 2H), 4.23 (t, 2H), 4.05 (s, 3H), 3.62 (m,

4H), 2.40-2.50 (m, 6H), 2.25 (s, 3H), 1.98-2.01 (m, 2H) :

MS (+ve ESI) : 544 (M+H)",
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Example 214 - Preparation of Compound 214 in Table §

An analogous reaction to that described in example 1‘27, but starting with
4-bromoaniline (48 mg, 0.28 mmol), yielded the title combound (119 mg, 80 % yield) as
an off-white solid as the dihexafluorophosphate salt :

'H-NMR (DMSO0-dg) : 10.98 (s, 1H), 10.01 (s, 1H), 9.43-9.52 (m,.3H), 8.62 (s, 1H),

7.80-8.00 (m, 3H), 7.63 (d, 2H), 7.20 (s, 1H), 4.23 (m, 2H), 4.05 (s, 3H), 3.62 (m, 4H),

2.40-2.50 (m, 6H), 1.98-2.01 (m, 2H) :

MS (+ve ESI) : 594 (M+H)".
Example 215 - Preparation of Compound 215 in Table §

An analogous reaction to that described in examplé 127, but starting with
isopropylamine (16 mg, 0.28 mmol), yielded the title compound (52 mg, 44 % yield) as
an off-white solid as the dihexafluorophosphate salt : ' A
'H-NMR '(DMSO-d,;) :10.01 (s, 1H), 9.43 (s, 2H) 8.62 (s, 1H), 8.45 (d, lAH), 7.80 (s,
1H), 7.20 (s, 1H), 4.23 (t 2H), 4.10 (m, 1H), 4.05 (s, 3H), 3.62 (m 4H), 240 2.50 (m,
6H), 1.98-2.01 (m, 2H), 1.20 (d, 6H) : o

MS (+ve ESI) : 482 (M+H) .
Example 216 - Preparation of Compound 216 in Table §

An analogous reaction to that described in example 127, but startmg with
(S)-(+)-sec- butylamme (20 mg, 0.28 mmol), ylelded the title compound (49 mg, 39 %
yield) as an off-white solid as the dlhexaﬂuorophosphate salt
'H-NMR (DMSO- dg) : 10.01 (s, 1H), 9.43 (s, 2H), 8.62 (s 1H), 8.40 (d, 1H), 7.80 (s,
1H), 7.20 (s, 1H), 4.23 (t, 2H), 4.05 (s, 3H), 3.91-4.00 (m, 1H), 3.60-3.70 (m, 4H),
2.25-2.50 (m, 6H), 1.98-2.01 (m, 2H), 1.50-1. 70(m2H) 1.20 (4, 3H), O98(t 3H)

MS (+ve ESI) : 496 (M+H) ‘ ‘
Example 217 - Preparation of Compound 217 in Table 5

An analogous reaction to that described in example 127, but starting with

(R)-(-)-sec-butylamine (20 mg, 0.28 mmol), yielded the title compound (50 mg, 41 %

: yield) as an off-white solid as the dihexafluorophosphate salt :

"H-NMR (DMSO-ds) : 10.01 (s, 1H), 9.43 (s, 2H), 8.62 (s, 1H), 8.40 (d, 1H), 7.80 (s,
IH), 7.20 (s, 1H), 4.23 (t, 2H), 4.05 (s, 3H), 3.91-4.00 (m, 1H), 3.60-3.70 (m, 4H),
2.25-2.50 (m, 6H), 1.98-2.01 (m, 2H), 1.50-1.70 (m 2H), 1.20 (d, 3H), 0.98 (, 3H) :
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MS (+ve ESI) : 496 (M+H)",
Example 218 - Preparation of Compound 218 in Table 5

An analogous reaction to that described in example 127, but starting with A

4- (N N-dimethylamino)aniline (38 mg, 0.28 mmol)yielded a crude product after the

reaction had been cooled and the solvents removed in vacuo. Dioxane/water 10:1 (10
ml), followed by water (20 ml) was added, the resulting solid was collected by suction
ﬁltratlon and then washed with water and ethyl acetate. Drying in vacuo yielded the tltle
compound (70 mg, 45% yield) as a greenish solid as the dihexafluorophosphate salt : .
'H- NMR (DMSO-dg) : 9.97 (s, 1H), 9.45 (s, 2H), 8.58 (s, 1H), 7.83 (s, 1H), 7.69 (d,
2H), 726 (s, 1H), 6.72 (d, 2H), 4.19 (t, 1H), 3.98 (s, 3H), 3.57 (m, 4H), 2.86 (s, 6H),
2.42 (m, 2H) 2.38 (m, 4H), 1.94 (m, 2H) :

MS (+ve ESI) : 559 (M+H) .

MS (-ve ESI) : 557 (M-H)".
Example 219 - Preparation of'Compeund 219 in Table 5

‘An analogous reaction to that described in example 127, but startmg with
cyclopropylethylamine (0.043 ml, 0.5 mmol - prepared accordmg to J Med. Chem.
1998, 41, 3515- 3529 ), yielded the title compound (59 mg, 30 % yield) as an off-white
solid as the dlhexaﬂuorophosphate salt : ' ' :

'H-NMR (DMSO-dg) : 9.87 (s, 1H), 9.35 (s, 2H), 8.72 (t, IH), 8.54 (s, 1H), 7.78 (s,

' 1H), 7.21 (s, 1H), 4.16 (t, 2H), 3.95 (s, 3H), 3.53 (¢, 4H), 3.33 (q, 2H), 2.42 (m, 2H),

2.32 (m, 4H), 1.91 (m, 2H), 1.42 (m, 2H), 0.69 (m, 1H), 0.37 (m, 2H), 0.03 (m, 2H)
MS (+ve ESI) : 508 (M+H)*,

MS (-ve ESI) : 506 (M-H)".

Example 220 - Preparatioﬁ of Compound 220 in Table 6

~ An analogous reaction to that described in example 127 but starting with
4- (2-carboxy-5-pyrlmxdmammo) 6-methoxy-7- (3- benzyloxy)qumazolme (220 mg, 0.5
mmol) and 3-chloro-4-fluoroaniline (80 mg, 0.55 mmol), yielded the title compound
(230 mg, 87 % yield) as an off-white solid : -
'H-NMR (DMSO-dg) : 10.92 (bs, 1H), 10.04 (bs, 1H), 9.5G (s, 2H), 8.58 (s, 1H), 8.20
(m, 1H),_7.86 (m, 2H), 7.50 (m, 2H), '7.38 (m, 5H5, 5.30 (s, 2H), 3.98 (s, 3H) :
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MS (+ve ESI) : 531 (M+H)*.

" MS (-ve ESI) : 529 (M-H)".

4-(2-Carboxy-5—pyrimidinamino)—6-methoxy-7-(3-benzyloxy)quinazoline, used as
starting material was obtained as follows:
An analogous reaction to that described in example 87, but starting with

4-chloro—6-methqu-7—(3Lbenzyloxy)quinazoline (18.93 g, 63 mmol)-and

.3-amino-2-pyrimidinecarboxylic acid (9.42 g, 60 mmol), yielded the title cbmpound &
$22.08g,80% yneld) as a light brown hydrochloride salt : "
'"H-NMR (DMSO- d6) 12.06 (s, lH) 10.46 (s, 2H), 8.92 (s, IH) 8.52 (s tH), 7.48 (m

6H), 5.33 (s, 2H), 4. 04 (s, 3H) :

MS (-ve ESI) : 404 (M-H) ,

MS (+ve ESI) : 402 (M+H)".

Example 221 - Preparation of Compound 221 in Table 6

An analogous reactxon to that described in example 127, but startmg with
2,4-difluoroaniline (4.26 g, 33 mmol) and ' .
4-(2-carboxy-5-pyr1m1d1nam’mo)-6-methoxy 7-(3-benzyloxy)quinazoline (13.18 g, 30.0
mmol), ylelded the tltle compound (14. 558,94 % yield) as an off-white solid :
lH-NMR (DMSO-de) : 10.36 (s, 1H), 10.04 (s, 1H), 9.48 (s, 2H), 8.58 (s, 1H), 7.94 (m,
1H), 7. 85 (s, 1H), 7.50 (m, 2H), 7.39 (m, SH), 7.12 (m, 1H), 5.28 (s 2H), 3.98 (s, 3H)

MS (+ve ESI) 515 (M+H)

MS (-ve ESI): 513 M-H)".

Example 222 - Preparation of Compound 2 in Table 6

An anaiogous reaction to that described in example 13, but starting with
4-(2-N-(2,4- dlﬂuorOphenyl)carboxarmde S-aminopyrimidine)-6-methoxy-7-(3-benzylox
y)quinazoline (14.54 g, 28.3 mmol), yielded the title compound (15.22 g, 94 % yield) as

a pale yellow solid :
'H-NMR (DMSO-dy) : '10.'44'(s, 1H), 9.41 (s, 2H), 8.83 (s, 1H), 7.99 (s, 1H), 7.90 (m,

'1H), 7.39 (m, 1H), 7.22 (s, 1H), 7.12 (m, 1H), 4.00 (s, 3H) :

MS (+ve ESI) : 425 (M+H) .

MS (-ve ESI) : 423 (M-H)".
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Example 223 - Preparaﬁon of Compound 223 in Table 6

An analogous reaction to that described in example 13, but starting with
4-(2-N-(3-chloro, 4- ﬂuorophcnyl)carboxamxde 5-aminopyrimidine)- -6-methoxy-7-(3-ben
zyloxy)qumazolme (159 mg, 0.3 mmol) yielded the title compound (I 18 mg, 90 %

“yield) as a palc yellow solid :
- '"H-NMR (DMSO-ds) 10.92 (s, 1H), 10.04 (s, 1H), 9.47 (s, 2H), 8.55 (s, 1H), 8.20 (m,
~1H), 7.87 (m, 1H), 7.82 (s, 1H), 7.41 (t 1H), 7. 12(s 1H), 3.79 (s, 3H) : '

MS (+ve ESI) 441 (M+H)

MS (-ve ESI) : 439 (M-H)". ‘
Example 224 - Preparation of Compound 224 in Table 6

"~ An analogous reaction to that described in example 53, but starting with
4-(2-N-(3-chloro,4- ﬂuorophenyl)carboxamnde 5- am1nopynm1d1ne) 6-methoxy-7-(3-
hydroxy)quinazoline (1.73 g, 3.9 mmol) and potassium carbonate (1.62 g, 11.7 mmol) in
dimethylacetamide. The reactlon mixture was filtered through silica (10 g) in a sinter

funnel before treatment with water (100 ml) and the resultant solid was collected by

-suction ﬁltratxon and washed with ether (contained 50 % of dxalkylated material).

Purification by recrystalhsatlon from dlmethylformamlde/acetomtrxle 1:1 afforded the
title compound (397 mg, 19 % yield) . as an off-white solid : _
'H-NMR (DMSO- -de) : 10.97 (s, 1H), 10.09 (s, 1H), 9.53 (s, 2H) 8.64 (s, lH) 8.23 (m,
1H), 8.16 (s, 1H), 7.87 (m, 1H), 7.45 (m, 1H), 7.32 (s, 1H), 4.33 (1, 2H), 4.03 (s, 3H),
3.85 (t 2H), 2.29 (m, 2H):

MS (+ve ESI) : 517 (M+H)

MS (-ve ESI) 515 (M -H)".
Example 225 - Preparation of- Compound 225 i.n Table 6

An analogous reaction to that described in example 53, but startmg with
4-(2-N-(2,4- d1ﬂuorophenyl)carboxam1de 5- ammopyrlmxdme) 6- methoxy—? -(3-hydroxy)-
qumazolmc (4.75 g, 8.8 mmol) yielded the title compound (3.79 g, 86 % yield) as a pale

yellow solid :

'H-NMR (DMSO-dg) : 10.42 (s, 1H), 10.07 (s, 1H), 9.53 (s, 2H), 8.64 (s, 1H), 7.97 (m,
1H), 7.90 (s, 1H), 7.43 (m, 1H), 7.34 (s, 1H), 7. l7(m 1H), 4.33 (t, 2H), 4.03 (s, 3H),
3.84 (1, 2H), 2.29 (m, 2H) : ‘
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MS (+ve ESI) : 501 (M+H)".

MS (-ve ESI) : 499 (M-H)". |
Example 226 - Preparation of Compound 226 in Table 6 .

An analogous reaction to that described in example 14, but starting with
4-(2-N-(3-chloro,4-ﬂuorophenyl)carboxamide-S-aminopyﬁmidine)-6—methoxy-7-(3-hydr
oxy)quinazoline (3.44 g, 7.8 mmol) and (2S)-(+)-glycidyl ‘tosyléte (1.96 g, 8.6 mmol)
yielded the title cdmpound (1.86 g, 42 % yield) as a pale yellow powder:

'H- NMR (DMSO de) : 10.95 (s, 1H), 10.05 (s, 1H), 9.51 (s, 2H), 8.61 (s, 1H), 8.22 (m,
IH), 7.88 (m, 2H) 7.43 (t, 1H), 7.28 (s, 1H), 4. 56 (m, 1H), 4.03 (m, 4H), 3. 43 (m, 1H),
2.91 (m, 1H), 2.78 (m, 1H) :

MS (+ve ESI) : 497 (M+H) .

MS (-ve ESI) : 495 (M-H)".
Example 227 - Preparation of Compound 227 in Table 6

An analogous reaction to that described in example 14, but starting with
4-(2—N-(2,4-diﬂuorophenyl)éarboxamide-S-aminopyrimidine)-6-n'1ethoxy-7-(3-hydroxy)f :
quinazoline (9.47 g, 17.6 mmol) and (2S)-(+)-glycidyl tosylate (4.42 g, 19.4 mmol)
ylelded the tltle compound (1.84 g, 22 % yield) as a pale yellow solid :

'H-NMR (DMSO dg) : 10.39 (s, 1H), 10.08 (s, 1H), 9.40 (s, 2H), 8.61 (s, IH) 7.95 (m,
1H), 7.88 (s, 1H), 7.41 (m, 1H), 7.31 (s, 1H), 7:14 (m 1H), 4.56 (m, lH) 4.00 (m, 4H),
3.44 (m 1H), 2.90 (m, 1H), 2. 78 (m, lH)

MS (+ve ESI) : 481 (M+H)*,

MS (-ve ESI) : 479 (M-H)'.
Example 228 - Preparation of Compound 228 in Table 6

An analogous reaction to that described in example 127, but starting with
cyclopropylethylamine (580 mg, 6.8 mmol) and _ o
4-(2-carbdxy-5-pyrimidinamino)-6-methoxy-7-(3-benzyloxy)quinazoline (1.5 g,34
mmol), yielded the title compound (1.59 g, 99 % yield) as an 6ff-white solid:

. 'H-NMR (DMSO-dg) : 9.90 (bs, 1H), 9.35 (s, 2H), 8.62 (1, 1 H), 8.53 (s, 1H), 7.85 (s,

IH), 7.46 (m, 2H), 7.37 (m, 4H), 5.25 (s, 2H), 3.95 (s, 3H), 3.33 (q, 2H), 1.42 (q, 2H),
0.69 (m, 1H), 0.38 (m, 2H), 0.02 (m, 2H) :
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MS (+ve ESI) : 471 (M+H) ™.

MS (-ve ESI) : 469 (M-H) .
Example 229 - Preparation of Compound 229 in Table 6

- A mixture of

' N-(S-,((6-methoxy-7-((2S),oxiranylm_ethoxy)-4-quinazolinyl)amino)-z—pyrimidinyl)benza

mide (150 mg, 0.338 mmol) and (&) pyrrolidinol (44mg, 0.507 mmol) in -
dimi:thylacetamide (1 ml) was heated at 60 °C for 2 days. The reaction mixture was
cooled and brine (10 ml) was added; éollectio'n of the 'reulting solid by suction filtration
yielded the title compound (82 mg, 56 % yield) as an pale-yellow solid :

lH-NMR (DMSO-ds) : 10.95 (s, 1H), 10.04 (s, 1H), 9.50 (s, 2H), 8.61 (s, 1H), 8.20 (m,
1H), 7.89 (m, 2H), 7.41 (t, 1H), 7.30 (s, 1H), 4.83 (s, 1H), 4.19 (m, 1H), 4.00 (m, SH),
3.30 (m, 2H), 2.40 (m, 4H), 1.47 (m 4H), 1.35 (m, 2H) : |

MS (+ve ESI) : 582 (M+H)",

MS (-ve ESI) : 580 (M-H)".

. Example 230 - Preparation of Compound 230 in Table 6

An analogous reaction to that described in example 16, but starting with
4-(2-N-(2,4-diﬂuorophcnyl)carboxamide-5,—aminopyrimidiné)-6-mcthoxy;7-((28)—
oxiranylmethoxy)quinazoline (125 mg, 0.25 mmol), cyclopropylmethylamine (0.044 ml,

| 0.5 mmol) and tetr_abutylammoniuhq iodide (37 mg; 0.025 mmol), yielded the title
. compound (64 mg, 48 % yield) as a pale yellow solid : '

'"H-NMR (DMSO-ds) : 10.40 (s, 1H), 10.04 (bs, 1H), 9.50 (s, 2H), 8.61 (s, 1H), 7.92 (m,
IH), 7.87 (s, 1H), 7.41 (m, 1H), 7.28 (s, 1H), 7.13 (m, 1H), 4.19 (m, 1H), 4.00 (s, 3H),

2.71 (m, 2H), 2.40 (m, 4H), 1.92 (m 2H),085 (m, IH) 0.40 (m 2H), 0.10 (m, 2H) :

MS (+ve ESI) : 536 (M+H)".

MS (-ve ESI) : 534 (M-H)".
Example 231 - Preparation of Compoix.nd 231 in Table 7

To a solution of 4-chloro-6- methoxy-7-(3-morpholinopropoxy)quinazoline (1.82
g, 5.38 mmol) in water (7.3 ml) was added 4M hydrochloric acid i in dioxane (2.7 ml,
10.8 mmols) followed by a solution of 5-amino-2-cyanopyrimidine (783 mg, 3.59 mmol)

in dloxane (10 ml) and water (5 ml) and the reaction mixture heated at 60 °C for 1 hour.
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A further equivalent of 4-chloro-6- methoxy 7-(3- morpholmopropoxy)qumazolme 1.2

g, 3.59 mmol) in water (5 ml) and 4N hydrochloric acid/dioxane (1.8 ml, 7.18 mmol)
was added and the mixture heated at 70 °C for 2 hours. The mixture was cooled, diluted
with water (15 ml) and extracted with ethyl acetate (3 x 30 ml). The organic solution was
washed with a dilute solution of sodium bicerbonate, dried over magnesium slxlphate and
concentrated to a solid. Puriﬁcation by flash chkomatography on silica gel, eluting with

10 % methanol in dichloromethane contammg 2 % concentrated ammonia yielded the -

‘title compound (730 mg, 48 % yield) as a pale yellow solid :

'H-NMR (DMSO-dg) : 9.45 (s, 2H), 8.61 (s, 1H), 7.81 (s, 1H), 7.27 (s, 1H), 4.23 (t, 2H)
3.96 (s, 3H), 3.59 (m, 4H), 2.40 (m, 6H), 1.98 (m, 2H) :

MS (-ve ESI) : 420 (M-H),

MS (+ve ESI) : 422 (M+H)". |

5-Amino-2-cyanopyrimidine, used as starting material, was obtained as follows :
5-(dimethylaminomethyleneamino)—2-cya_nopyrimidine (2.0 g, 10.6 mmol) obtained from
the literatule procedure described in Amold et al, Coll. Czech. Chem. Comm. 1975, 40,
1384, was treated with 2N sulphuric acid (20 ml, 41.0 mmol) at 100 °C for 30 minutes.
The reaction mixture was cooled and the resulting solid collected By suction ﬁltration
and washed with ether. The filtrate was seeded with the above solid and another crop of
solid collected as before. Drymg yxelded the title compound (823 mg, 65 % yleld) as
brown needles '

MS (+ve ESI) : 120.9 (M+H)".

Example 232 - Preparation of Compound 232 in Table 7"

To a solution of 4-chloro-6-methoxy-7-(3-morpholinopropoxy)quinazoline (174
mg, 0.52A rhmol) in water (1.0 ml) was added 4N_V hydrochloric acid in dioxane (0.26 ml,
1.04 mmol) followed by a sollltion of 5-amino-2-(4-pyridino)pyrimidine (77 mg, 0.45
mmol) in dioxane (1 ml) and water (1 ml) and the reaction mixture heated at 60 °C for
30 minutes. A further 2 equivalents of 5-amino-2-(4-pyridino)pyrimidine (154 mg, 0.90
mmol) was added and the mixture heated at 60 °C for 1 hour. The mixture was cooled,

diluted with water (2 ml), an aqueous potassium carbonate solution (3 ml) was added

~ and the resulting solid was collected by suction filtration and washed with water and a

dilute sodium bxcarbonate solutlon Drying yielded the title compound (94 mg, 20 %

yield) as an off-white solid :
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'H-NMR (DMSO-dg) : 9.90 (s, 1H), 9.42 (s, 2H), 8.72 (d, 2H), 8.55 (s, 1H), 8.21 (d,

2H), 7.81 (s, 1H), 7.23 (s, 1H), 4.19 (¢, 2H), 3.97 (s, 3H), 3.57 (m, 4H) 238(m 6H), -
1.92 (m, 2H) :

MS (-ve ESI) : 472 (M-H)’,

MS (+ve ESI) : 474 (M+H)".

_5-Amino-2-(4-pyridino)pyrimidine, used as starting material, was obtained as follows :

Following the literature procedure outlined in Amold et al, Coll. Czech. Chem. Comm.

1975, 40, 1384, starting with 4-am1dmopyr1d1mum hydrochloride (173 mg, 1.10 mmol)

yielded the title compound (79 mg, 46 % yield) as an off-whlte solid :
MS (+ve ESI) : 173 (M+H)".
Example 233 - Preparation of Compound 233 in Table 7

~ " An analogous reaction to that described in exélmple 232, but Staning with
5-amino'-2-(4-carboxamidophenyl)pyrimidino (129 mg, O.60> mmol), yielded the title
compound (40 mg, 8 % yield) as an off-white solid -
'H-NMR (DMSO-dg) : 9.41 (s, 2H), 8.84 (s, 1H), 8.54 (s, 1H), 8.42 (d, 2H),806 (bs,
1H), 8.00 (d, 2H), 7.40 (m, 2H), 4.29 (s, 3H), 4.05 (s, 3H), 3.95 (m, 2H), 3.80 (m, 2H),
3.60-3.20 (m, 6H), 3.10 (m, 2H), 2.32 (m, 2H) ; '
MS (-ve ESI) : 514 (M-H)’,
MS (+ve ESI) : 516 (M+H)".

5-Amino-2-(4-carboxamidophenyl)pyrimidine, used as starting material, was obtained as

-follows: an analogous reaction to that described in examplo 232 for the synthesis of

*-5-amino-2-(4-pyridino)pyrimidine, but starting with 4-amidinobenzamide hydrochloride

219 mg, 1.10 mmol) yielded the title compound (133 mg, 62 % yield) as an off-white
g g y

solid :
MS (+ve ESI) : 215 (M+H)".
Example 234 - Preparation of Compound 234 in Table 7

An analogous reaction to that described in example 232, but starting with
5-amino-2-((carboxybenzyl)aminomethyl)pyrimidine (133 mg, 0.51 mmol), yielded the
title comnound (154 mg, 54 % yield) as an off-white solid : - '
l‘H-NMR (DMSO-dé) :9.70 (s, 1H), 9.01 (s, 2H), 8.46 (s, 1H), 7.77 (s, 1H), 7.72 (t, 1H),
7.36 (m, 4H), 7.21 (s, 1H), 5.05 (s, 2H), 4.39 (d, 2H), 4.18 (s, 2H) 3.96 (s, 3H), 3.55 (m,
6H) 3. lO(m 2H), 2.38 (m, 6H), 1.85 (m, 2H) :
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MS (-ve ESI) : 558 (M-H)’,
MS (+ve ESI) : 560 (M+H)". o
5-Amino-2-((carboxybenzyl)aminomethyl)pyrimidine; used as starting material, was
obtained in an analogous reaction to that described in exarnple 232, but starting with
carboxybenzyl-aminoacetamidine hydrochloride (267 mg, 1.10 mmol). This ylelded the
title compound (138 mg, 48 % yield) as an off-white solid :

* MS (+ve ESI) : 259 (M+H)".

Example 235 - Preparation of Compound 235 in Table 7

To compound 4, prepared as descrlbed above (3.87 g, 6.92 mmol) i in acetic acid
(80 ml) was added 10 % palladium on carbon (580 mg) and the mixture hydrogenated at
atmospheric pressure for 18 hours. The reaction mrxture was filtered through celite,

evaporated, azeotroped with toluene and evaporated to dryness Purification by ﬁltratlon o

onsilica gel, eluting with 10 % methanol in dichloromethane containing 1 %

concentrated ammonia yielded the title compound (2.03 g, 69 % yield) as a yellow

' powder after trituration with ether and ethyl acetate :

'H-NMR (DMSO-de) : 9.12 (s, 2H), 8.46 (s, 1H), 7.7 (s, 1H), 7.19 (s, [H), 4.19 (t, 2H),
3.96 (s, 3H), 3.88 (s, 2H), 3.57 (m, 4H), 240(m 6H), 1.85 (m, 2H) :

MS (+ve ESI) : 426 (M+H)".

Example 236 - Preparation of Compound 236 in Table 7

4-(2- Carbaldehyde 5-aminopyrimidine)-6-methoxy-7-(3- morpholinopropoxy)qui
nazoline-di- trrﬂuoroacetate (230 mg, 0.43 mmol) and 4-ch]oroan11me (30 mg, 0.23
mmol) were stirred together in methanol (4 ml) under an atrnosphere of nitrogen for 5
minutes. Acetic acid (0.026 ml, 0.43 mmol) and sodium cyanoborohydride (30 mg, 0.43
mmol) were added and the reaction mixture stirred at room temperature for 3 hours. The
reaction mixture was diluted with dichloromethane (10 n'.nl) and loaded directly onto
silica gel. Purification by flash chromatography on silica gel, eluting with 10 % methanol
in dich]oromethane then increased polarity to 10 % methanol, i'% ammonia in
dlchloromethane yielded the title compound (30 mg, 26 % yield) as a whlte solid :
lH-NMR (DMSO-de) : 9.70 (s, 1H), 9.15 (s, 2H), 8.47 (s, IH) 7.78 (s, 1H), 7.20 (s, 1H),
7.05 (d 2H), 6.64 (d, 2H), 6.43 (t, 1H), 4.42 (d, 2H), 4.19 (t, 2H), 3.96 (s, 3H), 3.57 (m,
4H), 2.45 (m, 2H), 2.36 (m, 4H), 1.93 (m, 2H) :

MS (+ve ESI): 536 (M+H)™.
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MS (-ve ESI) : 534 (M-H)".
4-(2-Carbaldehyde- 5- -aminopyrimidine)-6-methoxy-7- (3-morpholmopropoxy)qumazolm
€, used as the starting material was obtained as follows :
a) Toa solutlon of sodium methoxide (3.54 ml of a 25% wt. solution in methanol,
15.5 mmol) in methanol (80 ml) was added dlethoxyacetomtrlle (215 ml, 155 mmol) and

the reaction mixture stirred for 4 hours at room temperature. Solid carbon dioxide was

added and most of the methangl was removed in vacuo. Diethyl ether (30 ml) was added

and the sodium carbonate removed by'ﬁltration The residue was concentrated to afford
methyl dlethoxyacetlmldate as a colourless oil (22 g, 92 % yleld) which was used w1th

no further purxﬁcatlon

MS (+ve ESI) : 162 (M+H)+

b) Ammonium chloride (7.3 g, 136 mmol) was added in one portion to a solution of
methyl diethoxyacetimidate (22 g, 136 mmol) in methanol (25 ml) at room temperature
and the resultant mixture stirred for 8 hours. The methanol was removed in vacuo and
the resulting oil was cooled to -30 °C at whlch point a solid formed Warming to
ambient temperature followed by trituration with ether gave dlethoxy-acetlmldme

hydrochloride as a cream solid (24.5 g, 98 % yield) :

'H-NMR (DMSO-dg) : 9.11 (s, 4H), 5.32 (s, lH) 3.60 (q, 4H), 1.21 (t 6H)

MS (+ve ESI) : 147 (M+H)".
c) Dlethoxy-acetamxdme hydrochloride (12 g, 66 mmol) was reacted In an

analogous procedurc to that outlined in example 124 to yield

2- dlethoxymethyl-5-(d1methylammomethyleneamlno)pynmldme (13.5 g, 87 % yield) as

an orange oil :

'H-NMR (DMSO- -de) : 8.42 (s, 2H), 7.95 (s, 1H), 5. 40 (s, lH) 3.65 (m 2H) 3 51 (m,
2H), 3.05 (s, 3H), 2.95 (s, 3H), 1.21 (t, 6H). ' ‘

d) ~D1ethoxymethyl-5—(d1methy1am1nomethylenea.mino)pyrimidine (63 g,25
mmol) and a S % aqueous solution of potassium carbonate (69 ml) in dioxane (40 ml)
were heated at reflux for 6 hours. The reaction mixture was concentrated to a yellow
solid which was triturated with ether to 2-diethoxymethyl-S-aminopﬁimidine as a cream
solid (4.64 g, 92 % yield) : ‘ | |
'"H-NMR (DMSO-dg) : 8..01 (e, 2H), 5.61 (bs, 2H), 5.20 (s, 1H), 3.32-3.60 (m, 4H), 1.01
(t, 6H). |
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e) Sodium hydride (500 mg of a 60 % suspension in mineral oil, 10 mmol) was

added to a solution of with 4-chloro-6-methoxy-7-(3-morpholinopropoxy)quinazoline
(2.02 g, 6.0 mmol) 2—diethoxymethyl-5-amiriopyrim'idine (1.0 g, 5.0 mmol) in
tetrahydrofuran (25 ml) anci the reaction was heated at 70 °C for 2 hours. The reaction
was cooled and excess sodium hydride quenched by the addition of methanol (1 ml)

followed by concentration to dryness. The residue was dissolved in

_dichloromethane/methanol 20:1 (30 ml) and poured quickly through silica gel (20 gina

sinter funnel). Elution with dichloromethane/methanol 20:1 yielded
4-(2-diethoxymethyl-5-aminopyrimidine)-6-methoxy-7-(3-morpholinopropoxy)quinazoli
ne afier trituration with isohexane/ether (1:1) as an off-white solid (1.7 g, 70 % yield) :
'H-NMR (DMSO-dg) : 9.80 (s, lH) 9.21 (s, 2H), 8.53 (s, lH) 7.82 (s, 1H), 7.20 (s, 1H),
5.44 (s, 1H), 4.20 (t, 2H), 3.95 (s, 3H), 3.62-3.81 (m, 4H), 3.60 (m, 4H), 2.42 (m, 6H)
1.98 (m, 2H), 1.21 (t, 6H) :

MS (-ve ESI) : 497 (M-H)".

f) A solution of
4-(2-diethoxymethyl-5-aminopyrimidine)-6—methoxy-7-(3-morpholinopropoxy)quinazoli
ne (1.63 g, 3.3 mmol) in trifluoroacetic acid (10 ml) was heated at 80 °C for 1 hour. The
reaction mixture was cooled and dlethyl ether (100 ml) was added very slowly with
vigorous stirring. The resultant fine red solid was collected by filtration and dried in
vacuo to yield

4-(2-carbaldehyde-5-aminopyrimidine)- 6 methoxy 7- (3 rnorpholmopropoxy)qumazolme
as the di-trifluoroacetate (1.9 g, 98 %vyield):

'H-NMR (DMSO-dg) : 9.98 (s, 1H), 9.45 (s, 2H), 8.85 (s, 1H), 8.05 (s, 1H), 7.40 (s, 1H),
5.35 (m, 2H), 3.95 (s, 3H), 3.62-3. 80(m 2H), 3.55-3.60 (m, 2H) 3.15-3.40 (m, 6H) :

MS (+ve ESI) : 425 (M+H)".

Example 237 - Preparation of Compound 237 in Table 7

An analogous reaction to that described in example 236, but starting with
2-(methylthio)aniline (30 mg, 0.23 mmol), yielded the title compound (20 mg, 16 %
yiel.d) as a white solid : '

'H-NMR (DMSO-dg) : 9.74 (s, 1H), 9.21 (s, 2H), 8.51 (s, 1H), 7.80 (s, 1H), 7.32 (m,
1H), 7.23 (s, 1H), 7.11 (m, 1H), 6.66 (m, 1H), 6.62 (m, 1H), 6.11 .(t, 1H), 4.55 (d, 2H),
4.20 (t, 2H), 3.96 (s, 3H), 3.57 (m, 4H), 2.45 (m, 2H), 2.38 (m,A 7H), 1.96 (m, 2H) :
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MS (+ve ESI) : 548 (M+H)".

MS (-ve ESI) : 546 (M-H)".

Example 238 - Preparation of Compound 238 in Table 7 |

An analogous reaction to that described in example 236, but startmg with
2,3- dlﬂuoroamlme (30 mg, 0.23 mmol), yielded the title compound (11 mg, 9 % yleld)

as a white solid :

'H-NMR (DMSO-dg) : 9.72 (s, 1H); 9.18 (s, 2H), 8.48 (s, 1H), 7.79 (s, IH) 7.22 (s,

1H), 6.89 (m, 1H), 6.52 (m, 2H), 6.35 (t, 1H), 4.54 (d, 2H), 4.20 (t, 2H), 3.96 (s, 3H),
3.56 (m, 4H), 2.43 (m, 2H),236(m 4H), 1.95 (m, 2H)

MS (+ve ESI) : 538 (M+H) .

MS (-ve ESI) : 536 (M-H) )
Example 239 - Preparaﬁon of Comgound 239 in Table 7

An analogous reaction to that described in example 236 but starting with ’
3-chloro-4-fluoroaniline (38 mg, 0.23 mmol) yielded the title compound (77 mg, 60 % ,
yield) as a whlte solid :

'H-NMR (DMSO -de) : 9.72 (s, 1H), 9.18 (s, 2H), 8.48 (s 1H), 7.22 (s, 1H), 7.08 (t, 1H),
6.76 (m, 1H), 6.62 (m, 1H), 6.48 (m, 1H), 4.42 (d, 2H), 4. 18 (t, 2H) 3. 96(s 3H) 3. 57 '

(m, 4H), 2.45 (m, 2H), 2.38 (m, 4H) 1.96 (m, 2H)

MS (+ve ESI) : 554 (M+H)

'MS (-ve ESI) : 552(M-H) .

Example 240 - Preparation of Compound 240 in Table 7 |

To a solution of isovaleric acid (54 rrig, 0.53 mmol) and
O-(7-azabenzotriazol-1-yl)-N,N,N’ ,N’-tetramethyluronium hexafluorophosphate
(HATU) (570 mg, 0 75 mmol) in dlmethylacetam1de (5 ml), was added

(4-(2-amino-5- (ammomethyl)pyrlmxdme) 6-methoxy-7-(3- morpholmopropoxy)qumazoll

ne (212 mg, 0.5 mmol) and the reaction mixture stirred at ambxent temperature for 18

hours. The reaction mixture was poured into an aqueous solution of potassium carbonate
(10% solutxon) and extracted with dichloromethane/methanol (20:1). The organics were
dried over magnesium sulphate and concentrated to an oil. Trituration with ether yielded

the title compound (l 62 mg, 40 % yield) as the dihexaﬂuorophosphate salt :
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'H-NMR (DMSO-dg) : 9.67 (s, 1H), 9.11 (s, 2H), 8.48 (s, 1H), 8.28 (t, 1H), 7.78 (s, 1H),
7.20 (s, 1H), 4.42 (d, 2H), 4.18 (t, 2H), 3.95 (s, 3H), 3.56 (m, 4H) 2.43 (m, 2H), 2:35 (m,

~ 4H), 2.00 (m, 5H), 0.89 (d, 6H) :

+
MS (+ve ESI) : 510 (M+H) .

MS (-ve ESI) : 508 (M-H) .
Example 241 - Preparation of Compound 241 in Table 7

An analogous reaction to that described in example 240, but sfarting with
4-chlorobenzoic acid (83 mg, 0.53 mmol), yielded the title compound (168 mg, 39 %
yield) as the dihexafluorophosphate salt : -

'H- "NMR (DMSO-dg) : 9.70 (s, 1H), 9.12 (s, 2H), 8.46 (s, 1H), 7.93 (4, 2H), 7.78 (s, 1H),

7.55 (d, 2H), 7.20 (s, LH), 4.66 (d, 2H), 4.17 (, 2H), 3.95 s, 3H) 3.55 (m, 4H), 2.43 (m, .
2H), 2.35 (m, 4H), 1.93 (m, 2H) :

MS (+ve ESI) : 564 (M+H) .

MS (-ve ESI) : 562(M-H).
Example 242 - Preparation of Compound 242 in Table 7

An analogous reaction to that described in example 240, but startihg with
4-chlorophenylacetic acid (91 mg, 0.53 mmol), yielded the titleéompound (21i mg,48 -
% yield) as the dihexafluorophosphate salt : - |
'H-NMR (DMSO-dg) : 9. 70 (s, 1H), 9.13 (s, 2H) 8.61 (s 1H), 8.48 (s, 1H), 7.78 (s, 1H),
7.33 (m, 4H) 7.20 (s, 1H), 4.47 (d, 2H), 4.18 (t, 2H), 3.95 (s, 3H), 3.55 (m, 4H), 3.50 (s,
2H), 2.43 (m, 2H), 2.36 (m, 4H), 1.93 (m, 2H):

MS (+ve ESD) : 578 (M+H)

MS (-ve ESI) : 576 (M-H) }
Example 243 - Preparation of Compound 243 'in Table 7

An analogous reaction to that described in ‘example 240, but staﬁing with

3-(4- chlorophenyl)propanmc acid (98 mg, 0.53 mmol), yielded the title compound (225

mg, 51 % yneld) as the dlhexaﬂuorophosphate salt

'H-NMR (DMSO-dg) : 9.70 (s, 1H), 9.13 (s, 2H), 8.48 (s, 1H), 8.39 (t 3H), 7.78 (s, 1H);
7.27 (m, 4H), 7.20 (s, 1H), 4.45 (d, 2H), 4.18 (t, 2H), 3.95 (s, 3H), 3.5 (m, 4H), 2.85 (¢,
2H), 2.44 (m, 2H), 2.36 (m, 4H), 1.93 (m, 2H) :
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MS (+ve ESI) : 592 (M+H) .

MS (-ve ESI) : 590 (M-H) .
Example 244 - Preparation of Compound 244 in Table 7

An analogous reaction to that described in example 236, but staﬁing with

1sopentylamme (20 mg, 0.23 mmol), yielded the title compound (5mg,4% yleld) asa

~ white solid :

"H-NMR (DMSO0-de) : 9.73 (s, 1H), 9.17 (s, 2H), 8.50 (s, 1H), 7.81 (s, 1H), 7.74 (t, 1H),
7.21 (s, 1H), 4.19 (1, 1H), 3.97 (s, 3H), 3.88 (s, 2H), 3.57 (m, 4H), 2.58 (t, 2H), 2.47 (m,
2H), 2.37 (m, 4H), 1.94 (m, 2H), 1.62 (m, 1H), 1.36 (m, 2H), 0.86 (d, 6H) :

MS (+ve ESI) : 496 (M+H) .

MS (-ve ESI) : 494 (M-H)".
Example 245 - Preparation of Compound 245 in Table 7

An analogous reaction to that described in example 236, but starting with
2- (l-cyclohexenyl)ethylamme (29 mg, 0.23 mmol) ylelded the title compound (1 8 mg,
15 % yield) as a white solid : ‘

"H-NMR (DMSO0-dg) : 9.73 (s, 1H), 9.17 (s, 2H),'8.48 (s, 1H), 7.81 (s, 1H), 7.22 (s,

1H), 5.39 (s, 1H), 4.19 (t, 1H), 3.97 (s, 3H), 3.88 (s, 2H), 3.57 (m, 4H), 2.63 (m, 2H),
2.45 (m, 2H), 2.37 (m, 4H), 2.08 (m, 2H), 1.94 (m, 4H), 1.88 (m, 2H), 1.52 (m, 4H) :

MS (+ve ESI) : 534 (M+H) )

MS (-ve ESI) : 532 (M H)
Example 246 - Preparation of Compound 246 in Table

An analogous reaction to that described in example 236, but startmg with
2- bromo-S nltropyrxdme (51 mg, 0.25 mmol) ylelded the t1t1e compound (11 mg, 8 Yo

yield) as a white SOlld after purification by flash chromatography on silica gel, eluting

with 20 % methanol in dichloromethane :

'H-NMR (DMSO-dg) : 9.73 (s, 1H), .9.16 (s, 2H), 8.88 (s, 1H), 8.66 (s, 1H), 8.48 (s,

1H), 8.13 (m, 1H), 7.80 (s, 1H), 7.21 (s, 1H), 6.76 (m, 1H), 4.83 (m, 2H), 4.20 (1, 2H),

3.96 (s, 3H), 3.56 (m, 4H), 2.46 (m, 2H), 2.35 (m, 4H), 1.93 (m, 2H)
MS (+ve ESI) : 548 (M+H) .

MS (-ve ESI) : 546 (M-H)".
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Example 247 - Preparation of Compound 247 in Table 7

An analogous reaction to that described in exafnple 246, but starting with
2-chloro-3-nitropyridine (36 mg, O.V25 mmol), yielded the title compound (8 mg, 6 %
yield) as a white solid : - '

'"H-NMR (DMSO-dg) : 10:13 (s, lH) 9.50 (bs, IH) 9.20 (m, 3H), 8.60 (s, 1H); 8 50 (m,
2H) 7.90 (s, 1H), 7.31 (s, lH) 6.81 (m, 1H), 5.03 (d, 2H), 4.30 (t, 2H), 4.00 (m, SH),
3.45 (m, 6H), 3.13 (m, 2H), 2.23 (m, 2H) :

+
MS (+ve ESI).: 548 (M+H) .

MS (-ve ESI) : 546 (M-H)". -
Example 248 - Preparation of Compound 248 in Table 7

~ An analogous reaction to that described in example 236, but starting with
3,4-difluoroaniline (32 mg, 0.23 mmol), yielded the title compound (63 mg, 51 % yield)
as a white solid :
'"H-NMR (DMSO-dg) : 9.81 (s, 1H), 9.20 (s, 2H), 8.45 (s 1H), 7.82 (s, IH) 7.20 (s, lH)
7.10 (g, 1H), 6.62 (m 1H), 6.41 (m, 1H), 4.40 (d, 2H), 4. 23 (t, 2H) 3.95 (s 3H) 3.62.
(m, 4H), 2.40-2.60 (m, 6H), 1.98- 201 (m, 2H) :
MS (+ve ESI) : 538 (M+H)".
Example 249 - Preparation of Compound 249 in Table 7

An analogous reaction to that described in example 236, but starting with
2, 4 difluoroaniline (32 mg, 0.23 mmol), yielded the title compound (55 mg, 44 % yleld)
as a white solid : : '
'H-NMR (DMSO de) : 9.78 (s, 1H), 9.20 (s, 2H), 8.45 (s lH) 7.82 (s, 1H), 7.20 (s, 1H),
7. 10 (g, 1H), 6.62-6.83 (m, 2H), 5.80 (m, 1H), 4. 50 (d, 2H), 4.23 (t, 2H), 3.95 (s, 3H),

7362 (m, 4H), 2.40-2.60 (m, 6H), 1.98-2.01 (m, 2H) -

MS (+ve ESI) : 538 (M+H) o . .
Example 250 Preparatlon of Compound 250 in Table 7 '

An analogous reaction to that described in example 236, but starting with
4-fluoroaniline (26 mg, 0.23 mmol), yielded the title compound (63 mg, 53 % )’IC]d) asa
white solid . ‘ :

'H-NMR (DMSO-dg) : 9.78-(s, 1H), 9.20 (m, 2H), 8.45 (s, 1H), 7.82 (s, 1H), 7.20 (s,
1H), 6.90 (t, 2H), -6.62 (m, 2H), 6.10 (m, 1H), 4.40 (d, 2H), 4.23 (t, 2H), 3.95 (s, 3H),
3.62 (m, 4H), 2.40-2.60 (m, 6H), 1.98-2.01 (m, 2H) :
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MS (+ve ESI) : 520 (M+H)".

. Example 251 - Preparation of Compound 251 in Table 7

An analogous reaction to that described in example 236, but starting with
2-ch!pro-4-ﬂu’oroaniline (34 mg, 0.23 mmol), yielded the title compound (57 mg,45 %
yield) as a white solid : ‘ : .
'H-NMR (DMSO—dg) :9.78 (s, 1H), 9.20 (s, 2H), 8.45 (s, 1H), 7.82 (s, 1H), 7.25‘(m,
1H), 7.20 (s; 1H), 7.00 (m, IH), 6.75 (m, 1H), 5.90 (m, 1H), 4.50 (d, 2H), 4.23 (t, 2H),
3.95 (s, 3H), 3.62 (m, 4H), 2.40-2.60 (m, 6H), 1.98-2.01 (m, 2H) :

MS (+ve ESI) : 554 (M+H)". |
Exahplé 252 - Preparation of Compound 252 in Table 8‘

An analogous reaction to that described in example 236, but starting with
4- (2-carbaldehyde S-aminopyrimidine)-6- -methoxy-7-(3- benzyloxy)qumazolme ,
di-trifluoroacetate (876 mg, 1.75 mmol), 3-chloro-4-fluoroaniline (1.27 g, 8.75 mmol)-
and sodium cyanoborohydrlde (1 10 mg, 3.5 mmol), ylelded the title compound (955 mg,
90 % yield) as an off-white solid :
',H-NMR (DMSO-dg) : 9.70 (s 1H), 9.20 (s, 2H), 8.50 (s, 1H), 7.82 (s, 1H), 7.30-7.55

(m, 6H), 7.00-7.10 (¢, 1H), 6.80 (m, 1H), 6.61 (m, 1H), 6.45 (t, 1H), 5.32 (s, 2H), 4.45

(d, 2H), 3.95 (s 3H):
MS (+ve ESI) : 517 (M+H)".

4- -(2- Carbaldehyde-S ammopyrxmldme) -6-methoxy- 7 -(3- benzyloxy)qumazolme

~di- trlﬂuoroacetate used as starting material was obtained in an analogous set of

reactions to example 236e, (but utilising v A

4- chloro-6-methoxy-7-(3—benzyloxy)qumazoline (18.93 g, 63 mmol)) yielding the title
compound (22.08 g, 80 % yield) as alight brown solid as a hydrochlorlde salt :

'H-NMR (DMSO- de) : 10 00 (1H, s), 9.75 (s, 2H) 8.80 (s, lH) 8.50 (bs, 1H), 7.44-7.62
(m, 7H) 5.31 (s, 2H), 4.05 (s 3H):

MS (+ve ESI) : 387 (M+H)".-

‘Example 253 - Preparation of Compound 253 in Table 8

An analogous reaction to that described in example 13, but starting with
4-(5-amino-2-N-(3- ~chloro-4- ﬂuorophenyl)pynmxdmemethanamme) 6- methoxy-7 (3-ben
zyloxy)quinazoline (400 mg, O 76 mmol), yielded the title compound (301 mg, 93 %

yield) as an off-white sohd
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"H-NMR (DMSO-dg) : 9.80 (s, 1H), 9.18 (s, 2H), 8.40 (s, lH), 7.82 (s, 1H), 7.00-7.10

(m, 2H),.6.80 (m, 1H), 6.61 (m, 1H), 6.45 (m, 1H), 4.40 (s, 2H), 3.95 (s, 3H) :
MS (+ve ESI) : 427 (M+H)".

- Example 254 - Preparation of Compound 254 in Table §

An analogous reaction to that described in example 229, but starting: with

_4-(5-amino-2-N-(3 -chloro-4-ﬂuorophenyl)pyrimidinemethanamine)—6-methoxy-7-((2S)—

oxiranylmethoxy)quinazoline (100 mg, 0.21 mmol) and pipcrdine (0.1 ml, 1.05 mmol),

yielded the title compound (12 mg, 10 % yield) as an off-white solid : '

IH-NMR (DMSO-dg) : 9.05 (s, 2H), 8.30 (s, 1H), 7.82 (s, 1H), 7. 00-7 10 (m, 3H), 6.80

(m, 1H), 6.61 (m 1H), 6:45 (m, 1H), 4.40 (d, 2H), 4.05 (m, IH) 400(m 2H), 3.90 (s,

3H), 2.30-2.42 (m, 6H), 1 .30-1.55 (m, 6H) :

MS (+ve ESI) : 567 (M+H) . .
4—(5-émino-Z-N;(3-chloro-4-ﬂuorophenyl)pyrimidinemethanamine)-6-methoXy—7

-((2S)-oxiranylmethoxy)quinazoline used as starting material was obtained in an

_ analogous reaction to that described in example 14, but startmg with

4-(5-amino-2-N- (3 chloro-4- _ _
ﬂuorophenyl)pynm_tdmemethanamine)-6-methoxy-7-(3 -hydroxy)quinazoline (150 "mg,
0.35 mmol) and (2S)-(+)-glycidyl tosylate (88 mg, 0.38 mmol) yielding the title |
compound (149 mg, 88 % yield) as a pale green solid : |

'H-N'MR.(DMSO-d(,) : 8.80 (s, 2H), 7.95 (s, 1H), 7.65 (s, 1H), 7.05 (t, 1H), 6.80 (m,
1H), 6.65 (m, IH), 6.25 (m, 1H), 4.39 (m, 1H), 4.21 (d, 2H), 3.90 (m, 1H), 3.80 (s, 3H),
2.81'(m, 1H), 2.75 (m, 1H) : | |

.
MS (+ve ESI) : 488 (M+H) .

MS (-ve ESI) : 481 (M-H) .
Example 255 - Preparation of Compound 255 in Table 8

~ A solution of 5-amino-2-[(4-fluoro-3-chlorophenyl)methoxy]-pyrimidine (76
mg, 0.3 mmol), 4-chloro-6-methoxy-7-(3-morpholinopropoxy)quinazoline (95 mg, 0.28

mxﬁol) and a 4.0 N solution of hydrogen chloride in dioxane (80 ul, 0.32 mrﬁol), in

isopropanol (3 ml) was heated at reflux for 4 hours before the reaction was allowed to °

cool to ambient temperature. The isopropanol was removed in vacuo and the resultant

slurry was dissolved in a saturated ammonia solution and extracted with ethyl acetate 3
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x 10 ml) dried (magnesium sulphate) and concentrated to dryness. Recrystallisation

from acetonitrile afforded the title compound (56 mg, 36 % yield) as an off-white solid :

'H-NMR (DMSO-ds) : 9.60 (s, 1H), 8.93 (s, 2H), 8.41 (s, 1H), 7.76 (s, 1H), 7.70 (dd,

1H), 7.50 (m, 1H), 7.43 (t, 1H), 7.18 (s, 1H), 5.37 (s, 2H), 4.17 (¢, 2H), 3.94 (s, 3H), 3.57

(t, 4H), 2.44 (t, 2H), 2.36 (1, 4H), 1.94 (m, 2H) :
MS (+ve ESI) : 555.5 (M+H)".

~ 5-Amino-2- [(4- ﬂuoro 3- chlorophenyl)methoxy]-pynmxdme used as the staring materlal

above was obtained as follows:

. a) Sodium hydride (60 % dispersion in 0il-50 mg, 1.25 mmol) was added to a

solution of 3-chloro-4- ﬂuorobenzyl alcohol (177 mg, 1.1'-mmol) in tetrahydrofuran (5

ml) under an atmosphere of mtrogen After 10 minutes, 2-chloro-5-nitropyrimidine (159

| mg, 1 mmol) was added and the reaction heated at reflux for 2 hours before quenching

by the addition of methanol (1 ml). Purification by flash chromatography on silica gel,
eluting with 12 % ethyl acetate in 1sohexane yielded the title compound (86 mg, 30%
yield) :

lH-NMR (CDCl;) 9.33 (s, 2H), 7.57 (dd, IH) 7.38 (m 1H), 7.16 (t, IH) 5.51 (s, 2H).
b) An analogous reaction to that described in example 2 (pan d), startinig with _

s- mtro-2 -[(4-fluoro- 3-chlorophenyl)methoxy]-pyrlmxdme (86 mg, 0.3 mmol) afforded

the title compound (76 mg, 0.3 mmol) which was used without further purification.

Example 256 - Preparation of Compound 256 in Table 9

, An analogous reaction to that described in example 255, but starting with
4-ch]oro-7-methoxy-6-(3—(4;morpholinyl)prop0xy)quinazolin‘e (100 mg, 0.30 mmol) and. -
5-amino-2-(N-4-ﬂuoro-3-chlorbbenzamide)pyrimidine (Al 00 mg, 0.38 m1ﬁol). On
completion, the reaction was cooled, the solid collected by suction ﬁltration'and washed
with diethyl ether to yield thc title compound (153 mg, 80 % yleld) as an off-white
dihydrochloride salt : '

'H-NMR (DMSO ds +CD COOD) 9.16 (s, 2H), 8.73 (s, lH), 8.39 (s, 1H), 8. 17 (dd,
1H, J = 8,2 Hz), 7.96- 800(m 1H), 7.43 (t, 1H, J = 8 Hz), 7.37 (s, 1H), 4.43 (, 2H, J = 8

" Hz), 4.01 (s, 3H), 3.92 (m, 4H), 3.29-3.41 (m, 6H), 2.30-2.39 (m, 2H) :

MS (-ve ESI) : 566-(M-H)".
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4-ChJoro-7-methoxy-6_-(3-(4-morpholinyl)propoxy)-quinazoline used as the starting
material, was obtained according to the following procedure outlined in patent WO
9742187 Al.

5-Amino-2-(N-4-fluoro-3-chlorobenzamide)pyrimidine used as the starting material was

- obtained as follows:

a) A mixture of 2-amino-5-nitropyrimidine (1.00 g, 7.14 mmol) and
4-ﬂuoro-3-c;,hlorobenzoyl chloride (1.52 g, 7.88 mmol) was heated in pyridine (40 ml) at
reflux for 7 hours under an inert atmosphere. The reaction was allowed to cool to
ambient temperature and poured into water (400 ml). The reaction mixture was extracted
with dichloromethane (3 x 300 ml), dried (magnesiurri sulphate) and concentrated to
dryness Purification by flash chromatography on silica gel, eluting with 2 % methanol in
dichloromethane ylelded 5-nitro-2-(N-4-fluoro- 3-chlorobenzamlde)pynmldme (970 mg,
65 % yleld)

IH-NMR (DMSO-ds) : 9.45 (s, 2H), 8.20 (m 1H), 8.05 (m, lH) 7. 60 (t 1H) :

- MS (-ve ESI) : 295 (M-H)". _ ,
A b) An analogous reaction to that described in example 2 (part d), starting with

5-nitro-2-(N-4-fluoro-3-chlorobenzamide)pyrimidine (743 mg, 2.51 -mmol). Purification .
by flash chromatography on silica gel, eluting with ethy! acetate afforded the title
compound (413 mg, 62 % yield) as a yellow solid :

'H-NMR (DMSO-dg) : 8.20 (m, 1H), 8.10 (s, 2H), 7.05 (m, 1H), 7.60 (f, 1H), 5.45 (s,
2H):

MS (-ve. ESI) : 265 (M-H)".

Example 257 - Preparation of Compound 257 in Table 9

An analogous reaction to that described in example 232, but starting with
4-chlofo-7—ﬂuoro-6-nitro-quinazolinc (610 mg, 2.67 xﬁmol) and 5-amino-2-
(N-4-fluoro-3-chlorobenzamide)pyrimidine (750 mg, 2.81 mmol) at ambient
temperature. Isohexane (20 ml) was added and the solid collected by suction ﬁltration,
dissolved in methanol and a sauturated solution of sodium bicarbonate added. The
resultant solid was collected by suction filtration, washed with water and dried to yield
4-(5-amino-2-(N-4-ﬂuoro-3-chlorobenzamide)pyrimidine)-7-ﬂuoro-6;ﬁitro-quinazolihe

(900 mg, 73 % yield ) as a brown solid :
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'H-NMR (DMSO-dg) : 8.95 (d, 2H, J = 9Hz) 8.71 (s, 2H), 8.14-8.21 (m, lH) 7.94-8.03

(m, 1H), 7.99 (s, 1H)754(t1HJ 9Hz)706(d1H J—14Hz)

MS (+ve ESI) : 458 (M-H)". :

4-Chloro-7-fluoro-6-nitro-quinazoline used as,‘starti'ng material was obtained according
to patent EP 635498 Al. A |
Example 258 - Preparation of Compound 258 in Table 9 -

Sodium. (45 mg, 1.96 mmol) was added to a solution of benzyl alcohol (0.226. ml,
2.18 mmol) in tetrahydrofuran (5 ml) at ambient temperature under an atmosphere of

nitrogen. The resultant suspension was stirred for 3 hours before bexng added via cannula

to a solution of

.4-(5-amino-2-(N-4—ﬂuoro-3-chlorobenzamide)pyrimidine)~7-ﬂuoro—6-nitro-quinazoline A

(100 mg, 0.218 mmol) in tetrahydrofuran (5 ml) at -10 °C. The deep red solution was
stirred for 30 mmutes at this temperature and allowed to warm to ambient temperature

over 48 hours. The reaction mixture was poured into water (10 ml), acidified ‘with a lN

' solution of hydrochloric acid and the sohd collected by filtration and purified by

preparative LCMS to yield the title compound (8 mg, 7 % yield) :

'H-NMR (DMSO- -dg) : 11.16 (s, 1H), 9.10 (s, 1H), 9.05 (s, 2H), 8.62 (s, 1H), 8.20 (d
1H), 7.94-8.03 (m, 1H), 7.33-7.60 (m, 7H), 5.42 (s, 2H):

MS (+ve ESI) : 546.5 (M-H)".

Example 259 - Pfepar:itibn of Compound 259 in Table 9

An analogous reaction to that described i in example 258, but starting with
1-methyl-4 plperdmemethanol (282 mg, 2.18 mmol). Purification by ﬂash _
chromatography on silica gel, eluting with 10 % methanol in dxchlorpmcthane then
increased polarity to 10 % methanol in dichloromethane containing 5 % conc. ammonia
yielded the title compound (13 mg, 10 % yield) as a yellow solid :

'H-NMR (DMSO- -dg) : 9.10 (s, 1H), 9.05 (s, 2H), 8.62 (s, 1H), 8. 20 (d, 1H), 8. 02 (m,
1H), 7.60 (t, lH), 7.43 (s, 1H), 4.15 (d, 2H), 2.79 (d, 2H), 1.90 (t, 2H), 1.65 (m, 3H)
1.38 (m, 2H) :

MS (+ve ESI) : 567 (M-H)*. |

1-Methyl-4-piperdinemethanol used as starting material was obtained as follows:

. a) A solution of 2N hydrochloric acid in dioxane (2.8 ml, 11.13 mmol) was added

to 1-methyl—4-piperdiné carboxylic acid (20 g, 111.33 mmol) and the mixture heated at _
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reflux for 18 hours. The reaotion was concentrated to dryness and the resultant solid
dissolved in dichloromethane and washed with a.saturated solution of sodium
bicarbonate, dried (magnesium sulphate) and concentrated to afford
1-methyl-4-piperdine carboxylic acid ethyl ester as a white solid (9.52 g, 50 % yield).
b) 1-Methyl-4-piperdine carboxylic acid ethyl ester (8.95 g, 53 mmol) was dlSSOlVCd
in ether (100 ml) and a IN solution of lithium aluminium hydride in tetrahydrofuran (57

-ml, 57.5 mmol) added at 0 °C aod the reaction mixture allowed to warm to ambient

temperature and stirred for 3 hours. Wator (2 ml), 2N sodium hydroxide (4 ml) and a |
further portion of water (2 ml) was added and the precipitate collected by suction
filtration. The ﬁltrate was evaporated to afford the title compound (4.6 g, 68 % yield) as
a colourless oil :

'H-NMR (DMSO-dg) 4.39 (t, 1H), 3.20 (t, 2H), 2.65-2.80 (m, 2H), 2.10 (s, 3H),
1.65-1.80 (m, 2H), 1.55-1.60 (m, 2H), 1.00-1.20 (m, 2H):

MS (+ve ESI) : 132 (M-H)". _

Example 260 - Preparation of Compound 260 in Table 9

An analogous reaction to that described in example 2 (part d), Starting with

4- -(5-amino-2-(N-4- ﬂuoro 3- chlorobenzarmde)pyrlrmdme) 7 fluoro-6- -nitro-quinazoline

(50 mg, 0.109 mmol) Purlﬁcatlon by flash chromatography on silica gel, eluting with 5
% methanol in dlchloromethane afforded the title compound (15 mg, 33 % yield) : .
'H-NMR (DMSO-dg) : 11.10 (s, 1H), 9.05 (s,,ZH)., 8.40 (s, 1H), 8.10 (m, 1H), 8.05 (m,
1H), 7.41-7.60 (m, 3H), 5.80 (s, 2H) : | -
MS (+ve ESI) : 428 (M-H)".

Example 261 - Preparation of Compound 261 in Table 9

An analogous reaction to that described in example 255, but starting with
4-chloro-6,7-bis(2-methoxyethoxy)-quinazoline (80 mg, 0.26 mmol) and A
5-amino-2-(N-4-fluoro-3-chlorobenzamide)pyrimidine (76 mg, 0.26 mmol). On

'compleﬁon the reaction was cooled, the solid collected by suction filtration and washed

with ether to yield the title compound (74 mg, 46 % yield ) as an off-white
dxhydrochlorlde salt :

lH-NMR (DMSO-dg) : 11.63 (s, lH), 11.27 (s, 1H), 9.09 (s, 2H), 8.84 (s, 1H), 8.39 (s,
1H), 8.20 (dd, 1H, J = 8, 2 Hz), 7.96-8.03 (m, 1H), 7.56 (t, 1H, J = 8 Hz), 7.36 (s, 1H),
4.31-4.40 (m, 4H), 3.75-3.80 (m, 2H), 3.35 (s, 6H) : '
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MS (+ve ESI) : 543 (M+H)".
MS (-ve ESI) : 541 (M-H)..
4-Chloro-6,7-bis(2-methoxyethoxy)-quinazoline used as the starting material was
obtained according to the procedure outlined in patent: WO 9615118 Al.
Example 262 - Preparation of Compound 262 in Table 9

An analogous reaction to that described in example 2 (part d), starting with |
4-(5-amino-2-(N-4-fluoro-3- -chlorobenzamide)pyrimidine)-7- ( 1-methyl-4
plperdmemethoxy) 6-nitro- qumazolme (15 mg, 0.026 mmol), afforded the title -
compound (8 mg, 56 % yield) : o
'H-NMR (DMSO-dg) : 11.08 (s, 1H), 9.05 (s, 2H), 8.65 (s, 1H), 8.40 (s, 1H), 8.34 (s,
1H), 8.20 (d, 1H), 8.00 (m, 1H), 7.85 (s, 1H), 7.58 (m, 1H), 7.05 (s, lH) 4.00 (m, 2H),
2.74 (m, 1H), 2.05 (s, 3H), 1.70-1.95 (m, 4H), 1.05- 1.40 (m, 4H) :

~ MS (+ve ESI) : 553 (M-H)".

Example 263 - Pfepa_ration of Compound 263 in Table 10

An analogous reaction to that described in example 125, but starting with
4- ((3-ammo 6—pyr1dme)ammo) 6,7- dlmethoxyqumazo]me (100 mg, 0.336 mmol) and
ben201c acid (45 mg, 0.37 mmol), yielded the title compound (70 mg, 51% yleld) as an
off-white solid, after purification by flash chromatography on silica gel eluting with 2%
methanol in dichloromethane : ' , ‘
'H-NMR (DMSO-d6) : 10.66 (s, 1H), 9.00 (d, 1H), 8.89 (s, 1H), 8.39 (s, AIH), 8.33 (dd,
1H), 8.17 (d, 1H), 8.01 (d, 2H), 7.59 (m, 3H), 740 (s, lH) 4.01 (s, 3H), 3. 99 (s,3H):

~ MS (-ve ESI) : 400 (M:H),
~ MS (+ve ESI) : 402 (M+H)".

4~((3-amino-6—pyridine)amino)-6,7—dimethdkyquinazoliné_z, -used as the starting materiél,
was ‘obtained as follows : » ‘

a) Sodium hydride‘(,2.40 gofa 6-0.% suspension in mineral oil, 60.0 mmol) was
added to a solution of 4-chloro-6,7-dimethoxyquinazoline (4.48 g, 20.0 mmol) and
2-amin0-5-nitfopyridine (3.33 g, 24.0 mmol) in dimethylformamide (100 ml) and the |
reaction was heated at 70 °C for 16 hours. The reaction was cooled, poured into water |
(100 ml) aﬁd the pH was adjusted to neutrality. Collection of the resultant solid by
suction filtration yielded the title compound (3.-7 g8, 57% yield) as a white solid :

MS (-ve ESI) : 326 (M-H),"



WO 01/21597 ‘ ‘ : . “PCT/GB00/03593

10

20

25

30

153
MS (+ve ESI) : 328 (M+H)". :
b)  10% Platinum on carbon (50 mg, 0.026 mmol) was added to a solution of
4-((3-nitro-6-pyridine)amino)-6,7-dimethoxyquinazoline (3.5 g, 10.7 mmol) in ethanol
(100 ml) at ambient temperature and the reaction stirred for 16 hours under an
atmosphere of hydrogen (2 mbar). Filtration of the reaction through a pad of celite and
éolvent evaporation in vacuo yielded _
4-((3-amino-6-pyridine)amino)-6,7-dimethoxyquinazoline (2.91 g, 91 % yield) as white _
solid: o |
'H-NMR (DMSO-dg) : 8.68 (s, 1H), 8.31 (s, 1H), 7.83 (d, 1H, J = 8 Hz), 7.81 (s, 1H),
7.33 (s, 1H), 7.17(d, 1H,J = 8Hz)395(s 3H), 3.93 (s, 3H) : 4
MS (+ve ESI) : 298 (M+H)".
Example 264 - Preparation of Compound 264 in Table 10

An analogous reactxon to that descrlbed in example 263, but starting with

.5- methy] -2- pyrazmecarboxhc acid (51 mg, 0.37 mmol), yielded the title compound (32

mg, 23 % yield) as an off-white solid : o . ,
'H-NMR (DMSO-dg) : 10.87 (s, 1H), 10.25 (s, 1H) 9.18 (s, 1H), 8.95 (d, 1H), 8.70 (s, -
1H), 8.57 (s, 1H), 8.42 (d 1H), 8.25 (dd, lH) 8.02 (s, 1H),-7.20 (s, 1H), 3.97 (s, 3H)
3.92 (s, 3H), 2. 63 (s, 3H):

MS (+ve ESI) : 418 (M+H)". __

Exémple 265 - Preparati'on' of .Compound 265 in Table 10

An analogous reaction to that described in example 127, but starting with

. 4 ((3-amino-6- pyndme)ammo) 6,7- dxmethoxyqumazolme (100 mg, 0.34 mmol) and

pxcohmc acid (46 mg, 0.37 mmol) yielded the title compound (63 mg, 34 % yxeld) as’an
off-white solid, after purification by flash chromatography on snllca gel, eluting with 2%
methanol in dichloromethane : _
'H-NMR (DMSO-dg) : 11.05 (s, 1H), 9.11 (d, 1H), 8.87 (s, 1H), 8.75 (m, 1H), 8.44. (m,
2H), 8.18 (m, 2H), 8.09 (t, 1H), 7.70 (m, iH), 7.40 (s, 1H), 4.01 (s, 3H), 3.99 (s, 3H) :
MS (+ve ESI) : 403 (M+H)". - ‘
Example 266 - Preparation of Compound 266 in Table 10

An analogous reaction to that described in examplé 265, but startihg with .
quinaldic acid (64 mg, 0.37 mmol), yielded the title compound (20 mg, 10 % yield) as an

off-white solid :
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'H-NMR (DMSO-dg) : 10.94 (s, 1H), 10.27 (s, 1H), 9.00 (d, 1H), 8.63 (d, 1H), 8.57 (s,

'1H), 8.47 (d, 1H), 8.36 (dd, 1H), 8.25 (d, 2H), 8.12 (d, 1H), 8.06 (s, 1H), 7.90 (t, 1H),

7.76 (t, 1H), 7.20 (s, 1H), 3.96 (s, 3H), 3.93 (s, 3H) :
MS (+ve ESI): 453 (M+H)".

Example 267 - Preparation of Compound 267 in Table 10

An analogoué reaction to that described in example 265, but starting with -

2-chloro-5-nitrobenzoic acid (75 mg, 0.37 mmol), yielded the title compound (4 mg, 2 %

~ yield) as an off-white solid :

'H-NMR (DMSO-dg) : 8.70 (s, 1H), 8.60 (m, 3H), 8.25 (m, 3H), 8.08 (d, 1H), 7.65 (d,
1H), 7.2 (s, 1H), 7.20 (s, 1H), 4.05 (s, 3H), 4.01 (s, 3H) : B
MS (-ve ESI) : 479 (M-H)’,

MS (+ve ESI) : 481 (M+H)".

_Example 268 - Preparatlon of Compound 268 i in Table 10

An analogous reaction to that described i in example 263, but startmg with
3-methoxy-2-nitrobenzoic acid (73 mg, 0.37 mmol) ylelded the title compound (32 mg,
20 % yield) as an off-white solid : '
'H-NMR (DMSO0-dg) : 10.81 (s, 1H), 10.27 (s 1H), 8 75 (d, 1H), 8.58 (s, 1H), 8 42 (d
1H), 8.4 (s, 1H), 7.73 (t, 1H), 7.55 (m, 3H) 7.2 (s, 1H), 3.97 (s, 3H), 3.95 (s, 3H)

MS (-ve ES]) : 475 (M-H),
MS (+ve ESI) : 477 (M+H)".
Example 269 - Preparation of Compound 269 in Table 10

An analogous reaction to that described in example 263, bﬁt starting with |
2,4-dinitrobenzoic acid (79 mg, 0.37 mmol) yielded the title compound (13 mg, 8 %
yield) as an off-whlte solid : 7
'H-NMR (DMSO-de) : 11.04 (s, 1H), 10.3 (s, 1H), 8.83 (d; 1H), 8. 75 (d, 1H), 8.65 (dd,
lH) 8.57 (s, 1H), 8.48 (d, 1H), 8. 15(d 1H), 8.05 (s, 1H), 8.0 (dd, 1H), 72(s 1H), 3.98
(s 3H), 3.95 (s, 3H) :

MS (-ve ESI) : 490 (M-H)’,

- MS (+ve ESI) : 492 (M+H)*.
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Example 270 - Preparation of Compound 270 in Table 10

An analogous reaction to that described in example 263, but starting with
2-(methylthio)benzoic acid (62 mg, 0.37 mmol), ylelded the title compound (41 mg, 27
% yleld) as an off-whlte solid : S
'H-NMR (DMSO-ds) : 10.46 (s, 1H), 10.25 (s, 1H), 8.80 (s, 1H), 8.55 (s, 1H), 8.40 (d
1H) 8.05 (m, 2H), 7.50 (m 3H), 7.28 (t, IH) 7. 20 (s, 1H), 3.98 (s, 3H) 3.95 (s, 3H)
2.43 (s, 3H): '

MS (-ve ESI) : 446 (M-H)’,
MS (+ve ESI) : 448 (M+H)".
Example 271 - Preparation of Compound 271 in Table 10

An analogous reaction to that described in example 263, but starting with
cyclopentanecarb'oxylic acid (43 mg, 0.37 mmol), yielded the title compound (20 mg, 15
% yield) as an off-white solid :
lH-NMR (CDCl;) 8.67 (s, 2H), 8 52 (s, 1H), 8.20 (s, 1H), 7.95 (d, 1H), 7.62 (s, lH)
7.2 (s, 1H), 7.12 (s, 1H), 4.00 (s, 6H), 275(m 1H), 1.61-2.09 (m, 8H) ;

MS (-ve ESI) : 392 (M-H), ‘
MS (+ve ESI) : 394 (M+H)", B
Exainplelz_zﬁ- Preparation of Compound 272 in Table 10

An analogous reaction to that described in example 265, but starting with

cinnamic acid (55 mg, 0.37 mmol), yielded the title compound (4 mg, 2 % yleld) as an

off-white solid : o

'H-NMR (CDCl) : 8. 8 (s, 1H), 8.63 (s, 1H), 8.22 (s, 1H), 8.00'(d, 1H), 7.80 (d,1H,J =
16 Hz), 7.58 (s, 1H), 7.54 (m, 3H) 7.38 (m, 4H), 7.23 (s, 1H), 6.59 (d, IH, J = 16 Hz)
4.06 (s, 3H), 4.02 (s, 3H) :

MS (-ve ESI) : 426 (M-H)’,

MS (+ve ESI) : 428 (M+H)".

Example 273 - Preparation of Compound 273 in Table 10

An analogous reaction to that described in example 263, but starting with
4-methoxyphenyacetic acid (62 mg, 0.37 mmol) ylelded the title compound (32 mg, 21
% yield) as an off-white solid : '
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'H-NMR (DMSO-dg) : 10.23 (s, 1H), 10.17 s, 1H), 8.66 (d, 1H), 8.50 (s, 1H), 8.36 (d,

" 1H), 8.02 (s, 1H), 7.90 (dd, 1H), 7.24 (d, 2H), 7.18 (s, 1H), 6.88 (dd, 2H), 3.94 (s, 3H),

3.92 (s, 3H), 3.72 (s, 3H), 3.58 (s, 2H) :

MS (-ve ESI) : 444 (M-H),

MS (+ve ESI) : 446 (M+H)+.' )

Example 274 - Preparation of Compound 274 in Table 10

An analogous reaction to that described in ex‘ample 263, but sianing
thiophene-3-carboxylic acid (48 mg, 0.37 mmol), yielded the title compound (29 mg, 16
% yield) as a white solid : ‘
'H-NMR (DMSO-dg) : lO 32 (bs, 1H), 8.90 (s, 1H), 8.81 (s, 1H), 8.39 (s, 1H), 8.15-8.30
(m, 3H), 7.60- 770(m 2H), 7.29 (s, IH) 4.05 (s, 6H), 3. 80 3.91 (m, 4H) 3.23-3.45 (m

6H), 2.20-2.30 (m, 2H) :
'MS (-ve ESI) : 406 (M-HY,

MS (+ve ESI) : 408 (M+H)+
Example 275 - Preparation of Compound 275 in Table 11 .

An analogous reaction to that descnbed n example 263, but starting with
4-((3-amino-6-pyridine)amino)- 6 -methoxy-7- (3-morphohnoprOpoxy)qumazolme (100
mg, 0.24 mmol) and 2 -thiophenecarboxylic acid (33 mg, 0.26 mol), ylelded the title
compound (5 mg, 3 % yield) as an off-white solid : : o ‘ ,
'H-NMR (DMSO-dg) : 10.38 (s, 1H), 10.23 (s, 1H), ‘8 77 (d 1H), 8.57 (s, 1H), 8.10 (dd,
1H), 7.70 (s, 1H), 7.16 (m, 4H), 4.18 (t, ZH), 3.97 (s, 3H), 3.60 (m, 4H), 2.47 (m, 2H),
2.40 (m, 4H), 1.98 (m, 2H) ‘

MS (-ve ESI) : 519 (M-H) >

MS (+ve ESI) : 521 (M+H)".

4-((3-amino- 6-pyr1dme)ammo) 6-methoxy-7-(3- morpholmopropoxy)qulna.zolme used '
as the starting material, was obtained as follows :

a) A solution of 2-amino-5-nitropyridine (1.67g, 12 mmol),

: 4-chloro-6-methoxy-'7-(3-morpholinopropoxy)quinazoline (3.38g, 10mmol) and 1.0M

solution of hydrogen chloride in diethylether (10ml, 10mmol), in isopropanol (125 ml)‘
was heated and the diethyleth_er allowed to evaporate then heated at reflux for 3 hours
before the reaction was allowed to cool to ambient temperature. The solid which had

precipitated was collected by suction filtration, washed with diethy! ether (2 x 50 ml),
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dissolved in water (200ml) and neutralised with concentrated aqueous ammonia. The

resulting solid was collected by suction filtration, washed with water then acetone.
Drying in vacuo yielded ‘
4-((37nitro-6-pyﬁ'dine)ami_no)-6-methoxy-7-(3-morpholinopropoxy)quinazoline (2.3g, 53
% yield) as a beige solid : |

'H-NMR (DMSO-d6) : 9.15 (s, 1H), 8.63 (s, 1H), 8.45 (s, 2H), 7.98 (s, 1H), 7.22 (s, 1H),

' 4.20 (t, 2H), 3.57 (m, 4H), 2.43 (t, 2H), 2.37 (m, 4H), 1.93 (m, 2H) :

MS (-ve ESI) : 439 (M-H)-.

b) 10% Palladium on carbon (50mg, 0.047nimol) was added to a stirred suspension
on 4-((3—nitro-6-pyridine)amino)-6-methoxy-7-(3-morpholinopropoxy)-quinazoline'(2. 1
g, 4.78 mmol) in ethanol (100ml) at ambient temperature and the reaction stirred for 36

hours under an atmosphere of hydrogen. The Areaction was filtered thfodgh a pad of oelite '
and the solvent evaporated in vacuo to yield crude |

4-((3-amino- 6 pyridine)amino)- 6 methoxy-7-(3- morpholmopropoxy)qumazolme (1.89
8, 97 % yleld) as an off white solid:

MS (+ve ESI) : 411 (M+H)". _

Example 276 - Preparation of Compound 276 in Table 11

An analogous reaction to that described in example 275, but starting with
2- thlopheneacetxc acid (19 mg, 0.12 mmol), yielded the title compound (9 mg, 14 %

yield) as an off-whxte solid :

AlH-NMR (CDCl;) : 8.70 (s, 2H), 8.40 (s, 1H), 8.05 (s, 1H), 7.80 (m, IH), 7.45 (s, 1H),

7.20-7.25 (m, 1H), 7.00-7.15 (m, 3H), 4.21 (t, 3H), 4.00-4.05 (m, 5H), 3.75 (m, 4H),
2.45-2.61 (m, 6H), 2.20 (m, 2H) :

MS (-ve ESI) : 533 (M-H),

MS (+ve ESI) | 535 (M+H)",

Example 277 - Preparation of Compound No. 277 in Table 11

An analogous reaction to that described in example 8, but startmg with
2-amino-5-chloropyridine (57 mg, 0. 50 mmol) and *
4-chloro-6-methoxy-7-(3-morpholinopropoxy)quinazoline, (187 mg, 0.50 mmol),
yielded tho title compound (87 mg, 37 % yield) as a pale yellow solid :
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'H-NMR (DMSO-dg) : 8.85 (s, 1H), 8.58 (d, 1H), 8.30 (s, 1H), 8.29 (d, 1H), 8.05 (m,

1H), 7.42 (s, 1H), 4.32 (4, 2H),A4.OO (s, 3H), 3.98 (m, 2H), 3.80 (t, 2H), 3.01-3.30 (m,
6H), 2.35 (m, 2H) :

MS (+ve ESI) : 430 (M+H)".

Example 278 - Preparation of Compound No. 278 in Table 11

An analogous reaction to that described in example 275, but starting with -

3,5-dichlorobenzoic acid (42 mg, 0.22 mmol), yielded the t1t]e compound (33 mg, 24 %

" yield) as an off-white solid :

'H-NMR (DMSO-de) : 10.50 (s 1H), 8.80 (m, 1H), 8.61 (s [H), 8.30-8:36 (m IH)
8.15-8.20 (m, 1H), 8.10 (m, TH), 8.00 (d, 2H), 7.81 (t, 1H), 7.29 (s, 1H), 4.25 (t, 2H),
4.05 (s, 3H), 3.80-3.91 (m, 4H), 3.23- 3.45 (m, 6H),220230(m 2H) :

MS (-ve ESI) : 581 (M-H),

© MS (+ve ESI) : 583 (M+H)*,

Example 279 - Preparation of Compound No. 279 in Table 11

An analogous reaction to that described in example 275, but starting with ) '

benzoic acid (32 mg, 0.22 mmol), yielded the title compbund (26 mg, 17 % yield) as an

. off-white solid :

'H-NMR (DMSO-dg) : 10.30 (s, 1H), 8.80 (s, 1H), 8.61 G, lH) 820830 (m, 2H), 8.10
(s, 1H), 7.52-7.70 (m SH), 7.22 (s, 1H), 4.25 (t, 2H), 4.05 (s, 3H) 3.80-3.91 (m, 4H),
3.23-3.45 (m, 6H), 2.20-2.30 (m, 2H) : |

_MS (-ve ESI) : 513 (M-H),

MS (+ve ESI) : 515 (M+H)".
Example 280 - Preparation of Compound No. 280 in Table 11

An analogous reaction to that described in example 275, but starting w1th
4-chlorobenzoic acid (41 mg, 0.22 mmol), ylelded the title compound (24 mg, 18%
yield) as an off-white solid : : o . ‘

'H-NMR (DMSO-d¢) : 10.30 (s, 1H), 8.80 (s, 1H), 8.61 (s, 1H), 8.40 (d, 1H), 8.20 (d,
1H), 8.10 (s, lH), 8.00 (d, 2H), 7.61 (d, 2H), 729 (s, 1H), 4.25 (t, 2H), 4.05 (s, 3H),

3.80-3.91 (m, 4H), 3.23-3.45 (m, 6H), 2.20-2.30 (m, 2H) :

MS (-ve ESI) : 547 (M-H)’,
MS (+ve ESI) : 549 (M+H)".
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Example 281 - Preparation of Compound No. 281 in Table 11

An analogous reaction to that described in example 275, but starting with
3,4-dichlorobenzoic acid (27 mg, 0.14 mmol), yielded the title compound (11 mg, 12 %
yield) as anA off-white solid :

'H-NMR (DMSO-dg) : 10.30 (s, 1H), 8.80 (s, 1H), 8.61 (s, 1H), 8.43 (d, 1H), 8.25 (s,
1H), 8.20 (d, 1H), 8.10 (d, 2H), 8.05 (d, 1H), 7.81 (d, 1H), 7.29 (s, 1H), 4.25 (t, 2H),‘
4.05 (s, 3H),-3.80-3.91 (m, 4H), 3.23-3.45 (m, 6H), 2.20-2.30 (m, 2H).:

MS (+ve ESI) : 583 (M+H)*. - ' | |

Example 282 - Preparation of Compound No. 282 in Table 11

An anélogous reaction to that described in example 275 but starting with
3-chloro-4-fluorobenzoic acid (24 mg, 0.14 mmol), yielded the title compound (19 mg,
21 % yleld) as an off-white solid : :

'H-NMR (DMSO-ds): 10.30 (s, 1H), 8.80 (s, 1H), 8.61 (s, 1H), 8.30 (d, 1H), 8.15-8.25
(m, 2H), 8.10 (s, 1H), 8.05 (m, 1H), 7.62 (t, 1H), 7.29 (s, 1H), 4.25 (t 2H), 4.05 (s, 3H)
3.80-3.91 (m, 4H), 3.23-3.45 (m, 6H), 2.20-2.30 (m, 2H) :

~ MS (-ve ESI) : 565 (M-HY, .

MS (+ve ESI) : 567 (M+H)".
Example 283 - Preparation of Compound No. 283 in Table 12

An émalogous reaction to.that described in example 6, but startiﬁg with
2-(N-benzoyl)-2,5-diaminopyridine (128 mg, 0.60 mmol) and
4-chloro-6,7- -dimethoxy- qumazolme (135 mg, 0.60 mmol), yielded the title compound
(182 mg, 69 % yield) as a pale-yellow solid :
'H-NMR (DMSO-d¢) : 11. 54 (s, TH), 10.90 (s, 1H), 9.11 (s, 1H), 8.84 (s, 1H), 8.74 (d,
1H, ] =2 Hz), 8.36 (s, |H), 830(d 1H,J = 8Hz),8 19 (dd, 1H, J= = 2,8 Hz), 805(d
1H, J = 8 Hz), 7.48-7.63 (m, 3H), 7.35 (s, lH) 4.03 (s, 3H) 4.00 (s, 3H) :
MS (-ve ESI) : 400 (M-H), '

MS (+ve ESI) : 402 (M+H)".

2-(N-Benzoyl)-2,5-diaminopyridine, used as the starting material was obtained as
follows : '
a) A mixture of 2-amino-5- mtropyndme (2. 00 g, 14.4 mmol) and benzoyl chlonde

(1.90ml, 15.9 mmol) was heated in pyridine (40 ml) at reflux for 4 hours under an inert ~

+ atmosphere. The reaction was allowed to cool to ambient temperature, was poured into
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water (400 ml) and the precipitated solid was collected by suction filtration. Washing of

the solid with water (3 x IQO ml) and drying in vacuo yielded
2-(N-benzoyl)-2-amino-5-nitropyridine (3.16 g, 90 % yield) as a white solid :

'H-NMR (DMSO-dg) : 11.49 (s, 1H), 923 (d, 1H,J = 2 Hz), 8.65 (dd, 1H, J = 2,8 Hz),
8.43 (d, 1H,J =8 Hz),8.03(d, I1H, J = 8Hz) 7.50- 765(m 3H):

MS (-ve ESI) : 242 (M-H),

MS (+ve ESI) : 244 (M+H)".

b) Sodium hydrosulphite (1.18 g, 6.76 mmol) was added portion-wise to a solution
2-(N-benzoyl) 2-amino-5-nitropyridine (329 mg, 1.3‘5 mmol) in a mixture of ethanol (25
ml) and water at reflux. The reaction was heated at reflux for 20 minﬁtes, cooled to
ambient temperature and the ethanol was removed in vacuo. The residue was partitioned .
between water (5 ml) and ethyl acetate (25 ml), the organic ‘laiyer was separated and the

aqueous phase was extracted with more ethyl acetate (2 x 25 ml). Drying of the

. combined organic layers over magnesium sulphate followed by solvent _evaporation in

vacuo, ylelded 2-(N- benzoyl) 2,5- dlammopyndme (128 mg, 44 % yield) as a pale-yellow
solid : ' , _ '
'H-NMR (DMSO-dg) : 10.26 (s, 1H), 7.99 (d, 2H, J=8Hz),7.79(d, 1H, ] =38 Hz), 7.74
(d, 1H, J =2 Hz), 7.43-7.56 (m, 3H), 7.03 (dd, 1H, J = 2,8 Hz), 5.20 (s, 1H) :

MS (+ve ESI) : 214 (M+H)". | |

Example 284 - Prcparatiqn of Compound No. 284 in Tébleg

An analogous reaction to that described in example 283, but starting with

2-n-butoxy-S-aminopyridine (83 mg, 0.50 mmol), yielded the title compound ( 122 mg,
V 61 % yleld) as a yellow solid :

'H-NMR (DMSO-de) : 11.38 (s, 1H), 8.77 (s, 1H), 8.39(d, 1H, ] =7 Hz), 8.27 (s, 1H),
7.96(dd 1H,J=1,7Hz), 7.31 (s, 1H), 6.91 (d, 1H, J = 8 Hz), 4.27 (t, IH-J—7HZ)
4.00 (s, 3H), 3.98 (s, 3H), 1.71 (qu 2H,J = 7Hz) 1.44 (qu, 2H, J = 7Hz),093 (t,3H,J
“‘7Hz)

'MS (-ve ESI) : 353 (M-Hy,

MS (+ve ESI) : 354 (M+H)".
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Example 285 - Preparation of Compound 285 Table 12

An analogous reaction to that described in example 283, but starting with
5-amino-2-bromopyridihe (790 mg, 4.56 mmol), yielded the title compound.(1.7 g, 94 %
yield) as a white solid : '

'H-NMR (DMSC-d5) : 11.65 (bs, 1H), 8.85 (s,1H), 8.80 (d, 1H, J =2 Hz), 8.40 (s, 1H), -
8.17 (dd, 1H,J = 8,2 Hz), 7.76 (d, 1H, J =8 Hz), 7.36 (s, 1H), 4.04 (s, 3H), 3.97 (s, 3H) :
MS (+ve ESI) : 361, 363 (M+H)". - |

Example 286 } Preparation of Compound 286 Table 12

A mixture of 4- (3-amino-6- -bromopyridyle)-6,7- dimethoxyquinezoline (80 mg,
0.2 mmol) and silver carbonate (110 mg, 0.4 mmol) in pyrrohdme 0.5 ml) was heated at
reflux for 20 hours. Silver carbonate (1 10 mg, 0.4 mmol) and pyrrolidine (0.5 ml) were
added and heating continued for a further 24 hours. Solvent evaporation in vacuo y1elded

the title compound (57 mg, 81 % yield) as a white foam, after purification by flash
p g p

' _chromatography on silica gel, eluting with 2% methanol in dlchloromethane

'H-NMR (DMSO-dg) : 9.31 (s, 1H), 8.3 (s, 1H), 8.24 (d, lH), 7.78 (s, ]H) 7.73 (m 2H)
7.13 (s, 1H), 6.47 (d, 1H), 3.92 (s, 3H), 3.9 (s, 3H) 3.38 (m, 4H) 1.95 (m 4H) |
MS (-ve ESI) : 350 (M-H)",

MS (+ve ESI) : 352 (M+H)".

Example 287 - Preparation of Compound 287 Table 12

10% palladium on carbon (25 mg) and cyclohexene (2ml) were added to a -

solution of 2-N-n-hexylamino-5-nitropyridine (157 mg, 0.7 mmbl) in propan-2-ol (10

ml), under an inert atmosphere and the mixture heated at 80 °C for 12 hours. The
reaction was cooled, filtered through a pad of celite and . ,
4-chloro-6,7-dimethoxyquinazoline (157 mg, 0.7 mmol) and a 4.0 N solution of

hydrogen chloride in dioxan (0.195ml, 0.77 mmol) were added to the filtrate. The

' reaction was heated at reflux for 3 hours, cooled and the resulting solid was collected by

suction filtration and washed with diethy! ether (2 x 50 ml). Drying in vacuo yielded the

title compound (23 mg, 8 % yield) as a white solid :

TH-NMR (DMSO-dg) : 11.75 (s, 1H), 8.82 (s, 1H), 8.45 (s, 1H), 8.34 (s, 1H), 8.20 (m,

IH), 7.36 (s, 1H), 7.09 (m, 1H), 4.01 (s, 3H), 3.98 (s, 3H), 3.35 (m, 2H), 1.60 (m, 2H),
1.3 (m, 6H), 0.87 (m, 3H) :

'MS (-ve ESI) : 380 (M-Hy,
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MS (+ve ESI) : 382 (M+H)".

2-N-n-hexylafnino-5-nitropyridine, used as the starting material was obtained as follows;

a) n-Hexylamine (51 mg, 5.0 mmol) was added to a solution of

2-bromo-5-nitropyridine (203 mg, 1 mmol) in dichloromethane (10ml) and stirred at -

ambient temperature for 24 hours. n-Hexylamine (51 mg, 5.0 mmbl) was added and the

| reaction stirred for a further 24 hours before isolation of the product by ﬂash

“chromatography on silica gel, eluting with dichloromethane ylelded

2-N-n- hexylamino-5-nitropyridine (217 mg, 97 % yield) as a yellow sohd

H- NMR(CDCI;) 9.00 (d, 1H, J = 2 Hz), 8. 19(dd, 1H,J=8 2Hz) 6.33 (d,1H,J =8
Hz), 535(5 1H) 3.33-3.41 (m, 2H), 1.60-1.71 (m,2H), 1.29-1.47 (m, 6H ), 0.85-0.92
(m, 3H) : '

MS (-ve ESI) : 222 (M-HY,

MS (+ve ESI) : 224 (M+H)".

-Example 288 - Preparation of Compound 288 Table 12

An analogous reaction to that described in example 283, but starting with '
l-(4-cyanophenyl)-4-(5-aminopyridin—2-yl)piperazin.e (30 mg, 0.11 mmol), yielded the
title compound (27 mg, 49 % yield) as a brown solid : |
'"H-NMR (DMSO-de) : 11.30 (s 1H), 8.75 (s, 1H), 8. 40-(d 1H, ] =2 Hz), 8.28 (s, 1H),
7.86 (dd, 1H, J = 8,2 Hz), 760(d 2H, J =8 Hz), 7.32 (s, 1H), 7.07 (d, 2H J=8Hz),
700(d 1H,J = 8Hz) 4.00 (s, 3H), 398(5 3H), 3.69-3.75 (m, 4H), 348 -3.55(m, 4H) :
MS (-ve ESI): 466 (M-H),

MS (+ve ESI) : 468 (M+H)

1-(4-cyanophenyl)- 4 -(5-aminopyridin-2-yl)piperazine, used as starting material was
obtained as follows,

a) Potassium carbonate (20.7g, O.lSmol) was added to a solution of.
4-fluorobenzonitrile (12.1g, 0.1mol) and piperazine (25.8g, 0.3mol) in dimethylsulfoxide
(75 ml) and heated at 95-°C for 20 hours. The reaction waé cooled and poured into water

(1100 ml) and extracted into dichloromethane (4 x 400 ml). The organic solution was

| dried and the solvent removed in vacuo to yleld 4- cyanophenylplperazme (17 5g, 93.6%

yield) :
'H-NMR (CDCls) : 7.50 (d, 2H), 6.80 (d, 2H), 3 25 (m, 4H), 3.00 (m 4H)
MS (+ve ESI) : 188 (M+H)".
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b) Potassium carbonate (780 mg, 5.65 mmol) was added to a solution of

4-cyanophenylpiperazine (880 mg, 4 7 mmol) and 2-nitro-5-bromopyridine (860 mg,
4.24 mmol) in dlmethylsulfoxnde 6 ml) and heated at 95 °C for 20 hours. The reaction
was cooled, poured into water (90 ml) and extracted into dichloromethane (3 x 50ml).
The orgamc solution was washed with water then drned and concentrated in vacuo.

Punﬁcatlon by flash chromatography on alumina, eluting with dichloromethane,

.followed by recrystallisation from methanol / ethyl acetate yielded

1- (4 cyanophenyl) 4-(5-nitropyridin-2-yl)piperazine (160mg, 12% yield) as a white -

"~ solid :

'H-NMR (CDC13) :9.05 (s, 1H), 8.25 (d, 1H), 7.55 (d, 2H), 6.85 (d, 2H), 6.60 (d, 1H),
3.97 (m, 4H), 3.50 (m, 4H) :
MS (+ve ESI) : 310 (M+H)*.

c) 10% Palladium on carbon ( 25mg, 0.024mmol) was added to a stirred suspension

of 1-(4-cyanophenyl)-4-(5-nitropyridin-2-yl)-piperazine( 150 mg , 0.48 mmol) in ethanol

(50 ml) at ambient temperature and the reaction stirred for 6 hours under an atmosphere

of hydrogen. The reaction was filtered through a pad of celite and the solvent evaporated
in vacuo. Purification by ﬂaéh chromatography on alumina, eluting with 0.5% methénol
in dichloromethane yielded 1-(4- cyanophenyl)-4- (5-aminopyridin-2- yl)plperazme
(100mg, 74% yield) : : :
'H-NMR (CDCl;) : 7.82 (s, 1H), 7.50 (d, 2H), 7.20 (d, 1H), 6.90 (d, 2H), 6.50 (d, 1H),
4.20 (s, 2H), 3.47 (m, 4H), 3.15 (m, 4H) : ' '
MS (+ve ESI) : 280 (M+H)".

' Example 289 - Prebaration Qf Compound 289 in Table 12

An analogoué reaction to that described in example 287, but starting with
2-N-pyrrolidylamino-5-nitropyridine (101 mg, 0.48 mmol), yielded the title compound
(129 mg, 67 %lyielc'l) as a yellow solid :

'H-NMR (DMSO-dg) : 11.25 (s, 1H), 8.71 (s, lH); 8:36 (d, 1H), 8.27 (s, 1H), 7.82 (m,
1H), 7.30 (s, 1H), 6.96 (d, 1H), 3.99‘(s, 3H), 3.96 (s, 3H), 3.55 (m, 4H), 1.57 (m, 6H) :
MS (-ve ESI) : 364 (M-H), | B

MS (+ve ESI) : 366 (M+H)".

2-N-pyrrolidylamino-5-nitropyridine, used as the starting material was obtained in an

analogous reaction to example 287a, but starting with pyrrolidine :
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'H-NMR (DMSO-dg) : 8.91 (d, 1H), 8.14 (dd, 1H), 6.89 (d, 1H), 3.74 (m, 4H), 1.60 (m,

6H).
Example 290 - Preparation of Compound 290 in Table 12

An analogous reaction to that described in example 287, but startmg with
2-N-cyclopropylammo 5-nitropyridine (65 mg, 0.36 mmol). Purification by flash
chromatography on silica gel, eluting with 2-5% methanol in dnchlorornethane yielded
the title compound (27 mg, 22 % yield) as an off white solid : _
'H-NMR (CDCl;): 8.58 (s, 1H), 8. 18 (d,1H, J= 3Hz), 7.87 (dd, 1H, J = 9,3 Hz), 7.24 (s,

" 1H), 7.08 (s, 1H), 7.05 (s, 1H), 6.83 (d, 1H, J = 9 Hz), 4.02 (5, 3H), 4.01 (s, 3H), 2.52

(m, 1H), 0.77-0.81 (m 2H), 0.55-0.60 (m, 2H) :
MS (-ve ESI) : 336 (M-H),, ,
MS (+ve ESI) : 338 (M+H)".

2-N-cyclo‘propyla'mino-5-nitropyridine used as the starting material was obtained in an

analogous reaction to example 287a, but startmg with cyclopropylamine :

'H-NMR (CDCl;3): 9.0 (d, 1H), 8.27 (m, 1H), 6.75 (d, 1H), 5.85 (s, 1H), 2.63 (m 1H),
0.95 (m, 2H), 0.65 (m, 2H) : '
MS (-ve ESI) : 178 (M-H),

MS (+ve ESI) : 180 (M+H)". o _

Example 291 - Preparation of Compound 291 in Table 12

An analogous reactlon to that described in example 287, but starting with
2 N- cyclohexylammo S-nitropyridine (141 mg, 0.64 mmol), yielded the title compound
(125 mg, 47 % yield) as a yellow solid : ' ) _
"H-NMR | (DMSO-de) : 10.79 (s, 1H), 8.62 (s, 1H), 8.29 (s, 1H), 8.16 (s, 1H), 7.90 (m,
1H), 7.50 (s, 1H), 7.26 (s, 1H), 6.78 (m, 1H), 3.97 (s, 3H), 3.95 (é, 3H), 3.70 (m, 1H),
1.92 (m, 2H), 1.72 (m, 2H), 1.58 (m, 1H), 1.20 (m, 5H): '

- MS (-ve ESI) : 378 (M-H),,

MS (+ve ESI) : 380 (M+H)*.
2-N-cyclohexylamino-S-nitropyridine, used as the starting material was obtained in an
analogous reaction to example 287a, but starting with cyclo.hexylamine

'H- NMR(CDCI;) 9.0 (d, IH) 8.19 (dd, 1H), 6.30 (d, 1H), 5.22 (s, 1H), 3.70 (m, lH)
2.02 (m, ZH) 1. 80 (m, 2H), 1.70 (m, 1H), 1.20-1.49 (m, SH) ‘
MS (-ve ESI) : 220 (M-H)",
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MS (+ve ESI) : 222 (M+H)".
Example 292 - Preparation of Compound 292 in Table 12

An analogous reaction to that described in example 290, but starting with
2-N-n-propylamino-5-nitropyridine (65 mg, 0.36 mmol), yielded the title compound (95
mg, 70 % yield) as a yellow solid : ‘ ' '

'H-NMR (DMSO-dg) : 10.71 (s, IH), 8.62 (s, 1H), 8.28 (d, 1H, J = 2 Hz), 8.11 (s, 1H),

7.83-7.93 (m, 1H), 7.25 (s, 1H), 6.76 (d, 1H, J = 9 Hz), 3.97 (s, 3H), 3.95 (s, 3H),
3.20-3.29 (m, 2H), 1.51-1.63 (m, 2H ), 0.93 (t, 3H, J = 7 Hz) :

‘MS (-ve ESI) : 338 (M-H)’,

MS (+ve ESI) :'340 (M+H)".

. 2-N-n-propylamino-5-nitropyridine, used as.the starting material was obtained in an

analogous reaction to example 287a, but starting with propylamine :

'H-NMR (CDCI3): 9.0 (d, 1H), 8.19 (dd, 1H), 6.35 (d, IH), 5.38 (s, 1H), 3.27 (m, 1H),
1.68 (m, 2H), 1.0 (t, 3H) : " | ‘
MS (-ve'ESI) : 180 (M-H)",

MS (+ve ESI) : 182 (M+H)", |

Example 293 - Preparation of Compound 293 iﬁ Table 12

An analogous reaction to that described in example 287, but starting with '
2-N-benzylamino-S5-nitropyridine (145 mg, 0.64 mmol), yielded the title compound (51
mg, 19 % yield) as an off white solid : '
lH'-NMR (DMSO-dg) : 11.94 (s, 1H), 9.0 (s, 1H), 8'.83 (s, 1H), 8.52 (s, 1H), 8.38 (s, 1H),
8.25 (m, 1H), 7.39 (m, 6H), 7.12 (d, 1H), 4.65 (s, 2H), 4.01 (s,3H), 3.98 (s,
3H) : o
MS (-ve ESI) : 386 (M-HY',

MS (+ve ESI) : 388 (M+H)".

2-N-benzylamino-5-nitropyridine, used as the starting material was o.btained inan .
analogous reacfion to example 287a, but starting with benzylamine : .

'H-NMR (CDCI3): 9.0 (d, 1H), 8.19 (dd, 1H), 7.38 (m, SH), 6.38 (d, 1H), 5.6 (br s, 1H),
4.62(d,2H): |

MS (-ve ESI) : 228 (M-H),
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Example 294 - Preparation of Compound 294 in Table 12

An analogous reaction to that described in example 290, but starting with

2-N-4 -toluenesulphonamide-amino-5-nitropyridine (106 mg, 0.36 mmol), ylelded the

“title compound (0 6 mg, 0.4 % yield) as a yellow solid :

MS (-ve ESI) : 450 (M-H)",

MS (+ve ESI) : 452 (M+H)".

2-N-4- toluenesulphonam1de—5 -nitropyridine, used as the startmg material was obtamed
in an analogous reaction to example 287a but startmg with 4-toluenesulphonamide :
'H-NMR (DMSO- -ds) :8.95 (d,. lH) 8.4 (dd, 1H), 7.83 (d,2H), 7.38 (m, 2H), 7.10 (d,
1H), 2.35 (s, 3H) _

MS (-ve ESI) : 292 (M-H),

MS (+ve ESI) : 294 (M+H)*.

Example 295 - Preparatlon of Compound 295 in Table 12

Sodium hydnde (100 mg, 2.5 mmol) was added to a solutlon of
4- chloro 6 7-dimethoxyquinazoline (225 mg, 1.0 mmol) and
6-(4-chlorophenoxy)-3- -aminopyridine (221 mg, 1.0 mmol) in tetrahydrofuran (10 ml)
under an inert atmosphere and heated at 75 °C for 4 hours. After cooling, metha.nol (O 25

ml) was added and the solvents were removed in vacuo. Purification by flash

~ chromatography on silica gel, eluting with 2-5% methanol contammg ammonia in

dichloromethane, yielded the title compound (192 mg, 45 % yleld) as a pale yellow
solid : _

lH-NMR (DMSO0-dg): 9.56 (s, 1H), 8.48 (d 1H), 8.42 (s 1H), 8 23 (dd lH) 7.80 (s,
1H), 7.45 (d, 2H) 7.19 (m, 2H) 7 11 (m, 2H), 3. 94(s 3H),3.90 (s, 3H) ;

MS (+ve ESI) : 409 (M+H)".

- Example 296 - Preparatlon of Compound 296 in Table 12-

An analogous reaction to that described in example 295, but startmg w1th
2-benzyloxy-5- -aminopyridine (197 mg, 0.98 mmol), ylelded the title compound ( 121
mg, 32 % yield) as a pale yellow solid : '

'"H-NMR (DMSO-d¢) : 9.48 (s, 1H), 8.44 (d, 1H), 8.38 (s, 1H), 8.04 (dd, 1H), 7.80 (s, -
1H), 7.26-7.50 (m, 5H), 7.17 (s, 1H), 6.93 (d, 1H), 3.94 (s, 3H), 3.90 (s, 3H) :
MS (+ve ESI) : 388 (M+H)*. ‘
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Example 297 - Preparation of Compound 297 in Table 13

An analogous reaction to that described in example 295, but starting with

5-amino-2-trifluoromethylpyridine (810 mg, 5.0 mmol) and

-4-chloro-6-methoxy-7-(3-morpholinopropoxy)quinazo!ine, (1.69 g, 5.0 mmol), yielded

the title compound (763 mg, 33 % yield) as a pale yellow solid : ‘
'H-NMR (DMSO-dg) : 9.87 (s, 1H), 9.15 (d, 1H), 8.60 (dd 1H), 8.54 (s, 1H), 7.91 (d,
1H), 7.83 (s, 1H), 7.23 (s, 1H), 4.20 (1, 2H), 3.97 (s 3H), 3.56 (t, 4H), 2.45 (t 2H) 2.36
(t, 4H), 1.96 (m, 2H) : B
MS (-ve ESI) : 462 (M-H)".

Example 298 Preparation of Compound 298 in Table 13

A solutlon of 1.0 N hydrochloric acid in dlethyl ether (0. 50 ml, 0. 50 mmol) was
added to a solution of 5- am1no-2-(pyr1d-3-yloxy)pyndme (94 mg, 0.50 rnmol) and
4-chloro-6-methoxy-7-(3- morpholmopropoxy)qumazolme (168 mg, 0.50 mmol) in
isopropanol (5.0 ml). The reaction was heated at 40 °C for 30 minutes and then at 83 °C
for 12 hours. The reaction was allowed to cool to ambient temperature and the solid
which had orecipitated was collected by suction filtration and washed with diéthyl ether
2x10 ml) Drying of this material ylelded the title compound (253 mg, 96 % yleld) asa
white solid : ' 4 '
'H-NMR (DMSO-dg) : 11.77 (s, 1H), 11.08 (s, 1H), 8.83 (s, 1H), 8.55 (s, 1H), 8.48 (m,'
3H), 8.27 (d, IH), 7.75 (m, 1H), 7.56 (m, 1H), 7.43 (s, 1H), 7.30 (d, 1H), 4.32 (t, 2H),
4.05 (s, 3H), 3.95 (m, 2H), 3.82 (m, 2H), 3.5 (m, 2H), 3.3 (m, 2H), 3.1 (m, 2H), 2.35 (m,
ot : . A : .

MS (+ve ESI) : 489 (M+H)".
Example 299 - Preparatioo of Compound 299 in Tablo 13

An analogous reaction to that described in example 298, but starting with
5-amino-2-(4- chlorophenoxy)pyndme (110 mg, 0.50 mmol) yielded the title compound
(261 mg, 94 % yleld) as a white solid : '
'H-NMR (DMSO-dg) : 11.7 (s, 1H), 11.02 (s, 1H), 8.82 (s, lAH), 8.5 (d, 2H), 8.22 (d,
1H), 7.52 (d, 2H), 7.45 (s, 1H), 7.25 (s, 1H), 7.22 (d, 2H), 4.35 (t, 2H), 4.05 (s, 3H),3.98 '
(m, 2H), 3.85.(m, 2H), 3.50 (m, 2H), 3.35 (m, 2H) 3. 10(m 2H), 2.35 (m 2H):
MS (+ve ESI) : 524 (M+H)".
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Example 300 - Preparation of Compound 300 in Table 13

An analogous reaction to that described in example 297, but starting with
3-ar_nino-6-(3—pyridylmethoxy)pyridine (235 mg, 1.17 mmol), yielded the title compound
(132 mg, 22 % yield) as a pale yellow solid :_

'H-NMR (DMSO-dg) : 9.49 (s, 1H), 8.69 (d, 1H), 8.53 (m, lHj, 8.45 (d, 1H), 8.37 (s,
1H), 8.06 (m, 1H), 7.89 (m, 1H), 7.78 (s, 1H), 7.41 (m, 1H), 7.16 (s, 1H), 6.94 (d, 1H),
5.'39 (s, 2H), 4.17 (1, 2H), 3.94 (s, 3H), 3.57 (t, 4H), 2.43 (t, 2H), 2.36 (t, 4H), 1.95 (rh,'

2H)

MS (-ve ESI) : 502 (M-H),

3-amino-6- (3-pyr1dylmethoxy)pyr1dme used as starting material was obtained as

. follows,

a) Sodium hydride (144 mg, 3.6 mmol) was added to a solution of
Z-pyridine-methanol (361 mg. 3.3 mmol) in dimethylformamide (5ml) and stirred for 20
minutes. 2,5-Dibromopyridine (711 mg, 3.0 mmol) was added, the reaction was heated

to 100 °C for 10 hours, before the reaction was cooled and the solvents rémoved in

vacuo. 2.0 N aqueous sodium hydroxide solution (Sml) was added, the aqueous layer

was extracted with ethyl acetate which was washed thh and concentrated in vacuo.

Punﬁcauon by flash chromatography on silica gel, eluting thh 5% ethyl acetate in

~ isohexane, yielded 3- -bromo-6- (3-pyrldylmethoxy)pyndme 366 mg, 46 % yield) as an

off-whlte solid: .

'H-NMR (DMSO-ds) :8.69 (s, 1H), 8.57 (m, 1H), 8.19 (m, 1H), 7.76 (d, 1H), 7.68 (dd,
IH), 7.30 (dd, 1H), 6.72 (d, 1H), 5.37 (d, 2H).

b) . 2,2’-Bis(diphenylphosphino-1,1;-binaphthyl (25 mg, 0.04mmol),

tris-(dibenzylideneacetone) palladium (0) (12.3 mg) and sodium teri—butoxide (184 mg,
* 1.9 mmol) were added to a solution of 3-bronio-6-(3-pyridylmethoxy)pyridine (366 mg,

1.38 mmol) in toluene (3.7 ml) under an inert atmosphere and heated at 100 °C for 4

hours. The solvent was removed in vacuo and the residue dissolved in tetrahydrofuran (7

~ml)and 2.0 N hydrochloric acid solutlon (7 ml) added and stirred at ambient temperature

for 1 hour. The solution was diluted with 2.0 N hydrochloric acid solution (40 ml) and
washed twice with diethyl ether (10ml). The aqueous solution was made alkaline by

addition of ammonia then extracted into dichloromethane. Drying and evaporation in
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vacuo ylelded 3-amino-6- (3-pyrldylmethoxy)pyndme (235 mg, 56 % yield) as a waxy~

solxd
Example 301 - Preparation of Compound 301 in Table 13

An analogous reaction to that described in example 300, but starting w1th
3-amino-6-(3, 4 -dichlorobenzyloxy)pyridine (120 mg, 0.45 mmol), yielded the tlth a
compound (77 mg, 33 % yleld) as a pale yellow sohd
'"H-NMR (DMSO-dg) : 9.49 (s, 1H), 8.43 (d, 1H), 8.38 (s, 'lH),'8.08 (dd, 1H), 7.78 (s,
1H), 7.70 (s, 1H), 7.63 (d, 1H), 7.46 (dd 1H), 7.15 (s, 1H), 6.96 (d, 1H), 5.35 (s, 2H),
4.17 (t, 2H), 3.93 (s, 3H), 3.57 (t, 4H) 2.44 (t, 2H), 2.37 (1, 4H), 1.94 (m, 2H) :

MS (-ve ES]) : 570 (M-H), '
MS (+ve ESI) : 572 (M+H)".

3-amino-6-(3,4-dichlorobenzyloxy)pyridine, used as starting material was obtained as in

'e\:ample 300 (a, b) but starting with 3,4-dichlorobenzylalcohol.

lH-NMR (DMSO- d6) :7.63 (d, 1H), 7.53 (d, 1H), 7.41 (d 1H), 7.25 (dd, 1H), 7. 04 (dd
IH), 6.66 (d, 1H), 5.24 (s, 2H), 3.38 (s, 2H).
Example 302 - Preparation of Compound 302 in Table 13

An analogous reaction to that described in example 300, but starting with
3-amino-6-(3,5-dichlorobenzyloxy)pyridine (307 mg, 1.14 mmol) yielded the tltle
compound (227 mg, 40 % yield) as a white solid : »
'H-NMR (DMSO-dg) : 9.49 (s, 1H), 8.43 (d, 1H), ‘8.36 (s, 1H), 8.08 (dd, 1H), 7.77 (s,
1H), 7.53 (d, 1H), 7.50 (s, 2H), 7.16 (s, 1H), 6.98 (d, 1H), 5.37 (s, 2H), 4.16 (t, 2H)
3 93 (s, 3H), 3.56 (t, 4H), 2.44 (t, 2H), 2.37 (t, 4H), 1.94 (m, 2H)

MS (-ve ESI) : 570 (M-H),
MS (+ve ESI) : 572 (M+H)".

.3-aminp-6-(3,5-dichloroberizyloxy)pyridine, used as‘starting material was obtained as in -

example 300 (a, b) but starting with 3,5-dichlorobenzylalcohol.

'H-NMR (DMSO- -dg) :7.63 (d, 1H), 7.27-7.32 (m, 3H), 7.06 (dd, lH) 6.68 (d 1H), 5.25
(s, 2H), 3.4 (s, 2H).

Example 303 - Preparation of Conﬁmund 303 in Table 13

" An analogous reaction to that described in example 300, but starting with
3'-ami~n,o-6-(3-ﬂuorobenzyloxy)pyridine (120 mg, 0.55 mmol), yielded the title

compound (71 mg, 25 % yield) as a white solid :
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TH-NMR (DMSO-dg) : 9.49 (s, 1H), 8.43 (d, 1H), 8.37 (s, 1H), 8.07 (dd, 1H), 7.77 (s,
1H), 7.42 (m, 1H), 7.29 (m, 2H), 7.10-7.18 (m, 2H), 695 (d, 1H), 5.37 (s, 2H), 4.17 (t,

2H), 3.93 (s, 3H), 3.56 (t, 4H), 2.45 (t, 2H), 2.36 (t, 4H), 1.95 (m, 2H) :
MS (-ve ESI) : 518 (M-H), '

3-amino-6-(3-fluorobenzyloxy)pyridine, used as starting material was obtained as in

example 300 (a, b) but starting with 3-fluorobenzylalcohol. .

'H-NMR (DMSO d¢) :7.66 (d IH), 7. 32 (m, 1H), 7.17 (m, 2H), 7.07 (dd, 1H), 6 69 (m,
1H), 5.29 (s, 2H), 3.17 (s, 2H).
Example 304 - Preparation of Compound 304 in Table 13

~ An anailogous reaction to that described in example 300, but starting with
3-amino-6-(4- trlﬂuoromethylbenzyloxy)pyndme (221 mg, 0.55 mmol),. yxelded the title
compound (80 mg, 17 % yield) as a white solid : ' A
'"H-NMR (DMSO-d) : 9.48 (s, 1H), 8.43 (d, 1H), 8.37 (s, 1H), 8.07 (dd, 1H), 7.77 (s,

- 1H),7.73 (4, 2H), 7.65 (d, 2H), 7.15 (s, 1H), 6.97 (d, 1H), 5.47 (s, 2H), 4.17 (t, 2H),

3.93 (s, 3H), 3.57 (1, 4H), 2.43 (t, 2H), 2.36 (t, 4H), 1.94 (m, 2H) :

MS (-ve ESI) : 568 (M-H),

3—a1nino-6-(4-triﬂuoréxhethylbenzyloxy)pyridine, used as starting material was. qbtained
as in example 300 (a, b) but starting with 4- -trifluoromethylbenzylalcohol.

'H-NMR (DMSO- d6) :7.65 (d, 1H), 7.62 (d, lH) 7.52 (d, 1H), 7.04 (dd, lH) 6.67 (d,
1H), 5.35 (s, 2H), 3.36 (s, 2H). '

Example 305 - Preparation of Compound 305 in Table 13

An analogous reaction to that described in example 300, but starting with
3-amino-6-(4- -chlorobenzyloxy)pyridine (198 mg, 0.84 mmol), yxelded the title
compound (141 mg, 31 % yield) as a pale yellow solid :

'H-NMR (DMSO-d) : 9.49 (s, 1H), 8.43 (d, 1H), 8.37 (s, 1H), 8.05 (dd, 1H), 7.78 (s,
1H), 7.46 (dd, 4H), 7.16 (s, 1H), 6.92 (d, 1H), 5.34 (s, 2H), 4.17 (t, 2H) 3.93 (s, 3H)
3.57 (t, 4H), 2.44 (t 2H), 2.37 (t, 4H), 1.95 (m, 2H)

MS (+ve ESI) : 536 (M+H)". _
3-ammo~6-(4-chlorobenzyloxy)pyridiné, used as starting material was obtained as in
example 300 (a, b) but starting with 4- chlorobcnzylaltoho] =

'H-NMR (DMSO-dg) :7.48 (d, 1H), 7.39 (s, 4H), 7.00 (dd 1H), 6.58 (d, 1H), 5.17 (s,
2H), 4.74 (s, 2H)..
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Example 306 - Preparation of Compound 306 in Table 13

~ An analogous reaction to that described in example 300, but starting with
3-amino-6-(benzyloxy)pyridine (164 mg, 0.82 mmol), yielded the title compound (122
mg, 30 % yield) as a white solid : A
'H-NMR (DMSO-dg) : 9.47 (s, iH), 8.43 (d, 1H), 8.37 (s, 1H), 8.04 (dd, IH), 7.77 (s,
1H), 7.45 (d, 2H), 7.31 (m, 3H), 7.14 (s, 1H), 6.92 (d, 1H), 5.35 (s, 2H), 4.16 (t, 2H),
3.93 (s, 3H), 3.56 (t, 4H), 2.43 (t 2H), 2.36 (t, 4H), 1.93 (m 2H) : '
MS (+ve ESI) : 502.5 (M+H)". g

3-amino-6-(4-chlorobenzyloxy)pyridine, used as starting material was obtained as in

" example 300 (a, b) but starting with ‘benzylalcohol :

'H-NMR (CDCly) : 7.66 (d, 1H), 7.45 (d, 2H), 7.34 (m, 3H), 7.04 (dd, lH) 6.65 (d, 1H),
5.29 (s, 2H), 3.34 (s, 2H).

“Example 307 - Preparation of Compound 307 in Table 13

An analogous reaction to that described in example 300, but starting with
3-amino-6-(3-chlorobenzyloxy)pyridine (287 mg, 1.22 mmol), yielded the title
compound (41 mg, 7 % yield) as a white solid :

'H-NMR (DMSO-ds) : 9.48 (s, 1H), 8.43 (d, 1H), 8.38 (s, 1H), 8. 05 (dd, 1H), 7.78 (s
1H), 7.51 (s, 1H), 7.40 (m, 3H), 7.15 (s, 1H), 6.95 (d, 1H), 5.36 (s, 2H), 4.16 (t, 2H),
3.93 (s, 3H), 3.56 (t, 4H), 2.44 (t; 2H), 2.36 (t, 4H), 1.94 (m, 2H)

MS (+ve ESI) : 536.5 (M+H)".

3-amino-6-(4-chloroben2yloxy)pyridine, used as starting material was obtained as in

'example 300 (a, b) but starting with 3-chlorobenzylalcohol :
'H-NMR (CDCl,) : 7.65 (d, lH), 7.44 (s, lH) 7.28 (m, 3H), 7.04 (dd, 1H), 6.67 (d, lH)

5.28 (s, 2H), 3.37 (s, 2H). 4
Example 308 - Preparation of Compound 308 in Table 13

An analogous reaction to that described in example 300, but starting. with
3-amino-6-(2,3-difluorobenzyloxy)pyridine (84 mg, 0.36 mmol), yielded the title
compound (41 mg, 21 % yield) as a white solid : '

'H-NMR (DMSO-dg) : 9.47 (s, 1H), 8.46 (d, 1H), 8.36 (s lH) 8.07 (dd 1H), 7.78 (s,
1H), 7.33 - 7.48 (m, 2H), 7.22 (m, 1H) 7.15 (s, lH) 6.94 (d, 1H), 5.43 (s, 2H), 4.16 (1,
2H), 3.94 (s, 3H), 3.55 (t, 4H), 2.45 (t, 2H), 2.35 (t, 4H), 1.93 (m, 2H) :

MS (+ve ESI) : 538.5 (M+H)™.
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. 3-amino-6-(4-chlorobenzyloxy)pyridine, used as starting material was obtained as in_

example 300 (a, b) but starting with 2,3- -difluorobenzylalcohol : ,
'H-NMR (CDCL) : 7. 66 (d, 1H), 7.25 (m, 1H), 7.05 (m, 3H), 6.6 (d, 1H), 5.38 (s, 2H),
3.39 (s, 2H). |

Example 309 - Preparation of Compound 309 in Table 13

An analogous reaction to that described in example 300, but .étarting with
3-amino-6-(4-fluorobenzyloxy)pyridine (111 mg, 0.49 minol), yle]ded the title
compound (51 mg, 20 % yield) as a white solid :

'H-NMR (DMSO-dg) : 9.49 (s, 1H), 8.45 (d, 1H), 8.38 (s, 1H), 8.05 (dd, 1H), 7.78 (s,
1H), 7.50 (m, 2H), 7.18 (t, 2H), 7.15 (s, 1H), 6.91 (d, 1H), 5.33 (s, 2H), 4.16 (t, 2H),
3.94 (s, 3H), 3.56 (t, 4H), 2.43 (t, 2H), 2.35 (t, 4H), 1.94 (m, 2H) :

MS (+ve ESI) : 520.6 (M+H)". '

3- am1no~6 (4-chlorobenzyloxy)pyridine, used as starting material was obtamed asin
example 300 (a, b) but starting with 4- ﬂuorobenzylalcohol '
'H-NMR (CDCls) : 7.67 (d, lH) 7.22 (m, 2H) 7.05 (m, 3H), 6.65 (d, 1H), 5. 27 (s 2H),
3.37 (s, 2H). _

Example 310 - Preparation of Compound 310 in Table 13

An analogous reaction to that described in example 300, but staxti.ng witﬁ
3-amino-6-(2-chlorobenzyloxy)pyridine (202 mg, 0.86 mmol), yielded the title
compound (121 mg, 26 % yield) as a white solid : .

'H-NMR (DMSO-dg) : 9.49 (s, 1H), 8.45 (d, 1H), 8.36 (s, 1H), 8.06 (dd, lH), 7.77 (s,
1H), 7.58 (m, 1H), 7.49-(m, 1H), 7.35 (m, 2H), 7.15 (s, 1H), 6.96 (d, lH),'5.43 (s, 2H),
4.16 (t, 2H), 3.93 (s, 3H), 3.56 (t, 4H), 2.45 (t, 2H), 2.35(t, 4H), 1.94 (m, 2H) :

MS (+ve ESI) : 536.5 (M+H)". -

3-;imino-é-(4-chlorqbcnzyloxy)pyridine, used_ as starting >material was obtéined asin -

- example 300 (a, b) but starting with 2-chlorobenzylalcohol :

'"H-NMR (CDCl;) :7.76 (d, 1H), 7.53 (dd, 1H), 7.38 (dd, 1H), 7.25 (ni, 2H), 7.06 (dd,
1H), 6.69 (d, 1H), 5.40 (s, 2H), 3.36 (s, 2H).
Example 311 - Preparation of Compound 311 in Table 13

. An analogous reaction to that described in example 300, but starting with .-
3-amino-6-(2-chloro-4-fluorobenzyloxy)pyridine (250 mg, 1.0 mmol), yielded the title
compound (72 mg, 13 % yield) as a white solid :
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'H-NMR (DMSO-dg) : 9.49 (s, 1H), 8.45 (d, 1H), 8.37 (s, 1H), 8.07 (dd, 1H), 7.79 (s,

1H), 7.66 (m, 1H), 7.49 (dd, 1H), 7.26 (td, 1H), 7.16 (s, 1H), 6.93 (d, 1H), 5.39 (s, 2H),
4.17 (t, 2H), 3.92 (s, 3H), 3.56 (t, 4H), 2.45 (t, 2H), 2.35 (t, 4H), 1.93 (m, 2H) :
MS (+ve ESI) : 554.5 (M+H)".

3-amino-6-(4-chlorobenzyloxy)pyridine, used as starting material was obtained as in

"example 300 (a, b) but starting with 2-chloro-4-fluorobenzylalcohol :

TH-NMR (CDCly) : 7.68 (d, 1H), 7.51 (m, 1H), 7.14 (dd, 1H), 7.04 (dd, 1H), 6.98 (m,
1H), 6.66 (d,. 1H), 5.35 (s, 2H), 3.37 (s, 2H).
Example 312 - Prepération of Compound 312 in Table 13

An analogous reaction to that described in example 300, but starting with
3-amino-6-(3-chloro-4-fluorobenzyloxy)pyridine (172 mg, 0.68 mmol), yielded the title
compound (77 mg, 20 % yield) as a white solid : '

'"H.NMR (DMSO-de) : 9.47 (s, 1H), 8.44 (d, 1H), 8.37 (s, 1H), 8.06 (dd, 1H), 7.78 (s,

1H), 7.68 (dd, lH) 7.48 (m, 1H), 7.41 (t, 1H), 7.15 (s, 1H), 6.94 (d, 1H), 5. 34 (s, 2H),
4.16 (t, 2H), 3.93 (s, 3H), 3.57 (t, 4H), 2.43 (t, 2H), 2.36 (t 4H) 1.94 (m, 2H) :

MS (+ve ESI) : 554.5 (M+H)". '
3—ammo-6-(4-chlorobenzyloxy)pyridine, used as starting material was obtained as in
exaiﬁple 300 (a, b) but starting with 3-chloro—4-ﬂuorobenzylalcohoi :

lH-NMR (CDCl;) :7.64 (d, 1H), 7.49 (dd, 1H), 7.29 (m, 1H), 7.10 (t, 1H), 7.04 (dd,
1H), 6.65 (d, 1H), 5.23 (s, 2H), 3.38 (s, 2H).

Example 313 - Preparation of Compound 313 in Table 13

An analogous reaction to that described in example 300, but starting with
2-(4-chlorobenzyloxy)-3-methyl-5-aminopyridine (170 mg, 0.68 mmol), yielded the title .
compound (47 mg, 13 % yield) as an off-white solid, after chromatography on silica gel,
eluting with 2- 10% methanol in dichloromethane :

'"H-NMR (DMSO-dg) : 9.41 (s, 1H), 8.37 (s, 1H), 8.28 (d, 1H), 7.89 (d, 1H), 7.77 (s,

1H), 7.50 (d, 2H), 7.43 (d, 2H), 7.15 (s, 1H), 5.37 (s, 2H), 4.15 (t, 2H), 3.92 (s, 3H), 3.56
(t, 4H), 2.45 (t, 2H), 2.36 (t, 4H), 2.23 (s, 3H), 1.94 (m, 2H) :

MS (+ve ESI) : 550.5 (M+H)". |
2-(2-Chloro-4-ﬂuorobenzyloxy)-3-methyl-S;aminopyridine, used as starting material

was obtained as in example 300 (a, b) but st/arting with

2-chloro-3-methyl-5-nitropyridine and 4-chlorobenzyl alcohol :
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'H-NMR (CDCl) : 7.49(d, 1H), 7.38 (4, 2H), 7.31 (d, 2H), 6.90(d, 1H), 5.29 (s, 2H),

3.30 (s, 2H), 2. 17(s 3H).
Example 314 - Preparation of Compound 314 in Table 13

An analogous reaction to that described in example 313, but startmg with

2-benzyloxy-3-methyl-S-ammopyrldme (226 mg, 1.06 mmol), ylelded the title

comppund (143 mg, 29 % yield) as an off-white solid, after chromatography on silica
gel, eluting with 2-10% methanol 1n dichloromethane : |

'H-NMR (DMSO-dg) : 9.41 (s, 1H), 8.37 (s, 1H), 8.27 (d, 1H), 7.89 (d,' 1H), 7.78 (s,

1H), 7.46 (d, 2H), 7.27-7.41 (m,.3H), 7.15 (s, 1H), 5.38 (s, 2H), 4.16 (t, 2H), 3.94 (s,
3H), 3.55(t,.4H), 2.44 (t, 2H), 2.36 (t, 4H), 2.23 (s, 3H), 1.95 (m, 2H) : A

MS (+ve ESI) : 516.5 (M+H)".

‘2-(2-Chloro-4—ﬂuorobenzyloxy)-3-mefhyl-S-aminopyridine, used as starting material

was obtained as in example 300 (a, b) but starting with
2-chloro-3-methyl-5-nitropyridine and benzyl alcohol :

* '"H-NMR (CDCl) : 7.51 (d, 1H), 7.29-7.48 (m, SH) 6.89 (d, lH) 5.32 (s, 2H), 3.29 s,

2H), 2:18 (s, 3H). _
Example 315 - Preparation of Compound 315 in Table 13

An analogous reaction to that deséribed in example 313, but starting with
2-(4-ﬂuorobenzyloxy)-3-methyl-S—mﬁinopyﬁdiné (295 mg, 1.27 mmol), yielded the title

compound (110 mg, 16 % yield) as an off-white solid, after chromatography on silica -

‘gel, eluting with 2-10% methanol in dichloromethane :

'H-NMR (DMSO-dg) : 9.42 (s, 1H), 8.36 (s, 1H), 8.27 (d, 1H), 7.89 (d, 1H), 7.77 (s, -

1H), 7.51 (m, 2H), 7.19 (t, 2H), 7.12 (s, 1H), 5.35 (s, 2H), 4.15 (t, 2H) 3.91 (s, 3H),3.57

(t, 4H), 2.43 (t, 2H), 2.35 (t, 4H), 2.21 (s 3H) 1.95 (m 2H)
MS (+ve ESI) : 534.5 (M+H)".
2-(2-Ch]oro-4-ﬂuorobenzyloxy)-3-methyl-S-aminopyridine, used as starting material '

_ was obtained as in example 300 (a, b) but starting with
- 2-chloro-3-methyl-5-nitropyridine and 4-fluorobenzy! alcohol :

'H-NMR (CDCl3) : 7.50 (d, 1H), 7.41 (m, 2H), 7.04 (t, 2H), 6.89 (d, 1H), 5.29 (s, 2H),
3.30 (bs, 2H), 2.18 (s, 3H).
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Example 316 - Preparation of Compound 316 in Table 13

An analogous reaction to that described in exémple 313, but starting with
2-(4-methylbenzyloxy)-3-methyl-5-aminopyridine (124 mg, 0.54 mmol), yielded the title
compound (69 mg; 24 % yield) as an off-white solid, after chromatography on silica gel,
eluting with 2-10% methanol in dichloromethane :

'H-NMR (DMSO-dg) : 9.39 (s, 1H), 8.37 (s, 1H), 8.26 (d, 1H), 7.86 (d, 1H), 7.77 (s,
lHj, 7.34 (d, 2H), 7.16 (d, 2H), 7.13 (s, 1H), 5.34 (s, 2H), 4.15 (t, 2H), 3.94 (s, BH), 3.56
(t, 4H), 2.44 (t, 2H), 2.38 (¢, 4H), 2.30 (s, 3H), 2.19 (s, 3H), 1.95 (m, 2H) ; '

MS (+ve ESI) : 530.6 (M+H)

2- (2- Chloro-4- fluorobenzyloxy)-3-methyl-5- ammopyndme used as startmg matenal

was obtained as in example 300 (a, b) but startmg with

- 2-chloro-3-methyl-5- nltropyrldme and 4- methylbenzyl alcohol :

'H-NMR (CDCly) : 7 50 (d, 1H), 7.34 (d, 1H), 7.16 (d, 2H), 6.89 (d 1H), 5.27 (s 2H), -
3. 28 (s 2H) 2.35 (s,3H), 2.17 (s, 3H)
Example 317 - Prjaratlon of Compound 317 in Table 13

"~ An analogous reaction to that described in example 313, but starfing with
2-(3-chlorobenzyloxy).-3-methyl-S-aminopyridine (232 mg, 0.93 mmol), yielded the title
compound (88 mg, 17 % yield) as an off-white solid, after chromatography on silica gel,
eluting with 2-10% methanol in dichloromethane : - |
'H-NMR (DMSO-dg) : 9.41 (s, 1H), 8.36 (s, 1H), 8.27 (d, 1H), 7.90 (d, 1H), 7.77 (s,
1H), 7.50 (s, 1H), 7.30-7.45 (m, 3H), 7.14 (s, 1H), 5.40 (s, 2H), 4.16 (1, ZH), 3.93 (s,
3H), 3.56 (t, 4H), 2.44 (t, 2H), 2.36 (t, 4H), 2.23 (s 3H), 1.94 (m, 2H) |
MS (+ve ESI) : 550.5 (M+H)".
2-(2-Chloro-4-ﬂuorobenzyloxy)-3-meth);l-S—aminopyridine, used as starting fnatcrial.,
was obtained as in example 300 (a, b) but starting with '
2-chloro-3-methyl-5-nitropyridine and 3-chlorobenzyl alcohol :

'H-NMR (CDCls) : 7.50 (d, 1H), 7.43 (s, 1H), 7.29 (m, 3H), 6.90 (d lH) 5.30 (s 2H),
3.31 (s, 2H), 2.21 (s, 3H).
Example 318 - Preparation of Compound 31.8 in Table 13

An analogous reaction to that described in example 313, but starting with
2-(2,3-difluorobenzyloxy)-3-methyl-5-aminopyridine (153 mg, 0.61 mmol), yielded the
title compound (42 mg, 12 % yield) as an off-white solid : ‘
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'H-NMR (DMSO -de) : 9.42 (s, 1H), 8.38 (s, 1H), 8.29 (d, 1H), 7.90 (d, 1H), 7.77.Gs,

1H), 7. 37 (m, 2H), 7.22 (m, 1H), 7.14 (s, 1H), 5.48 (s, 2H) 4.17 (t, 2H), 3.93 (s, 3H),
3.56 (t, 4H), 2.45 (t, 2H), 2.36 (t, 4H), 2.20 (s, 3H), 1.94 (m, 2H) :

MS (+ve ESI) : 552.5 (M+H)+ ‘ _

2-(2-Chloro-4- ﬂuorobenzyloxy) 3-methyl S-aminopyridine, used as startmg material

“was obtained as in example 300 (a, b) but starting with

2-chloro-3-methyl-5-nitropyridine and 2,3- dxﬂuorobenzyl alcohol :
'H-NMR (CDCl;) : 7.49 (d, 1H), 7.26 (m, 1H), 7.06 (m, 2H), 6.90 (d, lH) 5.41 (s, 2H),

13.31 (s, 2H), 2.18 (s, 3H).

Example 319 - Preparation of Compound 319 in Table 13

An analogous reaction to that described in example 313, but starting with

2-(2-chloro-4-ﬂuorobenzyloxy)-3—methyl-S-aminOpyridine (222 mg, 0.83 mmol), yielded |

.the title compound (172 mg, 37 % yield) as an off-white solid :

iH-NMR (DMSO-de) : 9.42 (s, 1H), 8.38 (s, 1H), 8.29 (d, 1H), 7.90 (d, 1H), 7.78 (s,
IH), 7.65 (m, 1H), 7.50 (m, 1H), 7.26 (m, 1H), 7.15 (s, 1H), 5.42 (s, 2H), 4.16 (t, 2H),
3.94 (s, 3H), 3.56 (t, 4H), 2.44 (t, 2H), 2.37 (t, 4H); 2.22 (s, 3H), 1.94 (m, 2H) :

MS (+ve ESI): 568.5 (M+H)".

2-(2-Chloro-4- ﬂuorobenzyloxy) 3- methyl 5- ammopyrldme used as starting materlal
was obtained as in example 300 (a, b) but starting with
2-chloro-3-methyl-S-mtropyrxdme and 2-chloro-4- ﬂuorobénzyl alcohol :

'H-NMR (CDCls) : 7.50 (m, 2H) 7.14 (dd, lH) 6.97 (m, 1H), 6.89 (d, IH) 5.35 (s, 2H),.~
3.30 (s, 2H), 2.20 (s, 3H).

Example 320 - Preparation of Compound 320 in Table 13

An analogous reaction to that described in example 8, but starting with

| 2-phenylmethylthio- 5 ammopyndme (60 mg, 0.28 mmol), ylelded the title compound
’ (24 mg, 16 % yield) as an off-white solid :. '

'H-NMR (DMSO-dg) : 8.95 (s, 1H), 8.71 (s, 1H), 8.00-8.10 (m, 2H), 7.20-7.45 (m, 7H),

445 (s, 2H), 4.30 (t, 2H), 4.05 (s, 3H), 3.85-3.91 (m, 4H), 3.23-3.45 (m, 6H), 2.40 (m,
2H):

MS (-ve ESI) : 516 (M-H)’,
MS (+ve ESI) : 518 (M+H)".
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2-(Phenylmethylthio)-5-aminopyridine, used as starting material was obtained as in

example 300 (a, b) but starting with benzy! mercaptan : .

'H-NMR (CDCl;): 9.25 (d, 1H, J = 2 Hz), 8.20 (m, 1H), 7.22-7.42 (m, 6 H), 4.50 -

(s, 2H) :

MS (+ve ESI): 247 ( M+H )+

Example 321 - Preparation of Compound 321 in Table 13

An analogous reaction to that descrlbed in example 320, but starting w1th

2-(3,4- dxchlororophenylmethy]thlo) -5-aminopyridine (195 mg, 0.68 mmol), ylelded the

title compound (350 mg, 78 % yield) as a pale yellow solid :

'H-NMR (DMSO-dg) : 10.50 (s, 1H), 8.95 (s, 1H), 8.61 (s, 1H), 8.30 (s, 1H), 8.15 (d,
1H), 7.70 (s, 1H), 7.55 (d, 1H), 7.35-7.50 (m, 3H), 4.55 (s, 2H), 4.25 (t, 2H),'4.05 (s,
3H), 3.80-3.91 (m, 4H), 3.23-3.45 (m, 6H), 2.20-2.30 (m, 2H) :

MS (-ve ESI) : 584 (M-H)",

MS (+ve ESI) : 586 (M+H)".

2-(3,4- chhlororophenylmethylthxo) 5-am1nopyr1dme used as starting materlal was

obtained as in example 300 (a, b) but starting with 3,4-dichlororobenzyl mercaptan

'"H-NMR (DMSO-ds ): 7.85 (d, 1H, J =2 Hz), 7.52 (d, 1H, J = 2 Hz), 7.48 (d, 1H,J = 8
Hz), 7.25 (m, 1H), 6.93 (d, 1H, J = 8 Hz), 6.83 (m, 1H), 5.23 (s, 2H), 4.23 (s, 2H) :
MS (+ve ESI ): 285 ( M+H)+.

"Example 322 - Preparation of Compeund 322 in Table 13

An analogous reaction to that described in example 320, but starting with
2-.(4-ﬂuororopheqyl'methylthio)—S;a:ninopyridine (141 mg, 0.60 mmol), yielded the ;itle
compound (239 mg, 66 % yield) as a pale yellow solid :

'H-NMR (DMSO-dg) : 10.50 (s, 1H), 8.95 (s, 1H), 8.61 (s, 1H), 8.30 (s, 1H), 8.15 (d,
1H), 7.35-7.55 (m, 4H), 7.10 (t, 2H), 4.55 (s, 2H), 4.25 (t, 2H), 4.05 (s, 3H), 3.80-3.91
(m, 4H), 3.23-3.45 (rﬁ, 6H), 2.20-2.30 (m, 2H) :

MS (-ve ESI) : 534 (M-H)’,

 MS (+ve ESI) : 536 (M+H)".

2-(4-Fluororophenylmethylthio)-5-arhinopyridine, used as starting material was obtained
as in example 300 (a, b) but starting With 4-fluororobenzyl mereaptan : |
IH-NMR'(DMSO-dﬁ): 7.85 (d, 1H, J = 2 Hz), 7.28-7.33 (m, 2H), 7.00-7.08 (m, 2H),
6.93 (d, 1H, J = 8 Hz), 6.82 (m, 1H), 5.20 (2s, H), 4.20 (s, 2H) : |
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MS (+ve ESI ): 235 ( M+H )+.
Example 323 - Preparation of Compound 323 in Table 13

‘An analogous reaction to that described in example 320, but startmg with
2-(4-fluorobenzylamino)-5- ammopyrldmc (77 mg, 0.35 mmol), yielded the title
compound (125 mg, 60 % yield) as an off-white solid : ' -

'H-NMR (DMSO-dg) : 10.50 (s, 1H), 8.55 (s, 1H), 8.42 (s 1H), 8.20 (s, 1H), 7.85 (d,

1H), 7.40-7.45 (m, 3H), 7.20 (t, 3H), 6.70 (d, 1H), 4.55 (s, 2H), 4.25 (t, 2H), 4.05 (s

3H), 3.80-3.91 (m, 4H), 323345(m 6H), 2.20-2.30 (m, 2H)

" MS (+ve ESI) : 519 (M+H)".

2-(4-Fluorobenzylamino)-5-aminopyridine, used as starting material was obtained as in

,exémple 300 (a, b) but stming with 4-fluorobenzylamine :

'H-NMR (CDCl;): 7.69 (d, 1H, J = 2 Hz), 7.27-7.33 (m, 2H), 6.88-7.03 (m, 3H), 6.28 (d,
1H, J‘8Hz) 4.33-4.47 (m, 3H) 3.20 (s, 2H)

MS (+ve ESI ): 218 (M+H )+.

Example 324 - Preparatjon of Compound 324 in. Table 13

An analogous reaction to that described in example 320, but starting with
2-(3, 4—dxchlorobenzy1ammo) S- ammopyndmc (119 mg, 0.44 mmol), yielded the title
compound (209 mg, 74 % yield) as an off-white solid : '
'H-NMR (DMSO-dg) : 10.50 (s,"1H), 8.55 (s, 1H), 8.42 (s, 1H), 8:20 (s, 1H), 7.85 (d,
1H), 7.40-7.45 (m, 3H), 7.40 (m, 2H), 6.70 (d, lH) 4.55 (s, 2H), 4.25 (t, 2H), 4.05 (s,
3H), 3.80-3.91 (m, 4H), 3.23-3.45 (m, 6H), 2.20- -2.30 (m, 2H)
MS (+ve ESI) : 569 (M+H)".

'2-(3,4—d1chlorobenzylammo)—s-aminopyridinc, used as starting material was obtained as

in example 300 (a, b) but starting with 3,4-dichlorobenzylamine :

'H-NMR (CDCls): 7.68 (d 1H, J =2 Hz), 7.43 (d, 1H, J =2 Hz), 7.36 (d, lH J = 8 Hz),
7.17 (m, 1H), 6.27 (d, 1H, J = 8 Hz), 4.40-4.52 (m, 3H), 3.23 (s,.2H) :

MS (+ve ESI ): 268 ( M+H)+. _

Example 325 - Preparation of Compound 325 in Table 13

An analogous reaction to that described in example 320, but starting with-
2-(4-fluorobenzylamino)-5-aminopyridine (77 mg, 0.35 mmol), yielded the title
compound (125 mg, 60 % yield) as an off-white solid :
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'H-NMR (DMSO-dg): 10.55 (s,1H ), 8.58 (s, 1H), 8.30 (s, 1H), 8.13 (s, 1H), 7.80 (m,
1H), 7.35-7.41 (m, 4H), 6.72 (d, 1H, ] = 8 Hz), 4.58 (s, 2H), 4.32 (t, 2H, J = 5 Hz), 4.03
(s, 3H), 3.86-3.93 (m, 4H), 3.18-3.25 (m, 6H), 2.28-2.35 (m, 2H) :

- MS (+ve ESI): 569 (M+H)+

MS (-ve ESI): 567 (M-H)-.

2-(3,5-dichlorobenzylamino)-5-aminopyridine, used as starting material was obtained as
in example 300 (a, b) but starting with 3,5-dichlorobenzylamine : |

'H-NMR (CDCls): 7.68 (d, 1H, J =2 Hz), 7.16-7.25 (m, 3H), 6.93 (m, 1H), 6.25 (d, 1H,
J = 8 Hz), 4.40-4.57 (m, 3H), 3.23 (s, 2H) : | '
MS (+ve ESI): 268 (M+H)+.

Example 326 - Preparation of Compound 326 in Table 13

An analogous reaction to that described in example 320, but startmg with
2-(4- ﬂuorobenzylammo) 3-methyl-5-aminopyridine (661 mg, 3.10 mmol) ylelded the
title compound (1.36 g, 85 % yield) as an off-white solid :
'"H-NMR (DMSO-dg) : 10.80 (s, 1H), 8.61 (s, 1H), 8.25 (d, 2H), 7.70 (s, 1H), 7.20-7.45

- (m, 6H), 4.65 (s, 2H), 4.35 (t, 2H), 4.05 (s, 3H), 3.80-3.91 (m, 4H), 3.23-3.45 (m, 6H),

2.20-2.30 (m, 2H) :

" MS (-ve ESI): 513 (M-H),

MS (+ve ESI) 515 (M+H)".

2- (Benzylammo) -3- methyl 5- ammopyndme used as starting material was obtamed as in
example 300 (a, b) but startmg w1th 2-chloro-3- methy] -5- mtropyndme and
4-benzylamine : o '

"H-NMR (CDCls): 7.63 (s, 1H), 7.28-7.41 (m, SH), 6.81 (s, 1H), 4.60 (d, 2H, J = 4 Hz),
4.00 (s, 1H), 3.16 (s, 2H), 2.05 (s, 3H) :

MS (+ve ESI ): 214 (M+H)+.

. Example 327 - Preparation of Compound 327 in Table 14

An analogous reaction to that described in example 6, but startmg with
5 -amino-2-(4-chlorophenoxy)pyridine (110 mg, 0.50 mmol) and '
4-chloro-6-methoxy-7-benzyloxyquinazoline (150 g, 0.50 mmol), yielded the title
compound (242 mg, 93 % yield) as a white solid : ' '
"H-NMR (DMSO-dg) : 11.60 (s, 1H), 8.81 (s, 1H), 8.50 (s, 1H), 8.40 (s, lH), 8.20 (d,
1H), 7.36-7.59 (m, 8H), 7.18-7.30 (m, 3H), 5.35 (s, 2H), 4.04 (s, 3H) :
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MS (+ve ESI) : 485 (M+H-)+.
Example 328 - Preparation of Compound 328 in Table 14

An analogous reaction to that described in example 6, but starting with
5-amino-2-(pyrid-3-yloxy)pyridine (94 mg, 0.50 mmol) yielded the title compound (224
mg, 92 % yield) as a white solid : ‘

'H-NMR (DMSO-dg) : 11.55 (s, 1H), 8.80 (s, IH); 8.55 (s, 1H), 8.45 (d, 2H), 8.38 (s,
1H), 8.25 (d, 1H), 7.75 (m, AlH), 7.51 (m, 3H), 7.40 (m, 4H),-7.30 (d, 1H), 5.35 (s, 2H),
4.05 (s, 3H) : ’

MS (+ve ESI) : 452 (M+H)".

Examplé 329 - Preparation of Compoimd 329 in Table 14

An analogous reaction to that described in éxample 32, but 5t_arting With
4-(3-aminopropyl)morpholine (144 mg, 1.0 mmol) and
4-(6-(3-chlorobenzyloxy)-3épyridinoamino)—6-methoxy-7-(3-chloropropqu)quinazoiine '
(100 mg, 0.20 mmol), yielded the title compound (31 mg, 26 % yield) as a white solid :
'H-NMR (DMSO-d¢) : 9.49 (s, 1H), 8.43 (d, 1H), 8.37 (s, 1H), 8. 07 (dd, 1H), 7.79 (s,
1H), 7.51 (s, 1H), 7.40 (m, 3H), 7.15 (s, 1H), 6.96 (d, 1H), 5.36 (s, 2H), 4.18 (t, 2H),

3.94 (s, 3H), 3.52 (t, 4H), 2.67 (t, 2H), 2.53 (t 2H), 2.28 (m, 6H) 1.91 (m, 2H), 1.55 (m,
2H) :

MS (+ve ESI) : 593.3 (M+H)".

4-(6-(3-chlorobenzyloxy)- 3-pyr1d1noammo) 6-methoxy-7 -(3-chloropropoxy)- qumazolln
e, used as starting material was obtained as follows : _

a) Chloromethyl pivalate (225ml, 1.56 mol) was added dropwise to a stirred

mixture of 6-methoxy-7-benzyloxyquinazol-4-one (400 g, 1.42 mol) and potassium

éarbonate (783 g, 5.67 mol) in dimethylacetamide (5500 ml). The reaction was heated to

90 °C for 4 hours. The reaction was cooled and filtered to remove morgamc salts. The
ﬁltrate was concentrated in vacuo to yield, crude tert-butyl
2-[7-(benzyloxy)-6-methoxy-4-oxo- 3(4H) qumazolmyl]acetate (562 g, 100 % yield).
'H-NMR (DMSO-dg) : 8.33 (s, 1H), 7.30-7.50 (m, 6H) 7.25 (s, 1H), 5.90 (s, 2H), 5.25
(s, 2H), 3.88 (s, 3H) 1.10 (s, 9H) : '

MS (+ve ESI): 397 (M+H)*

b) 10% pélladium on carbon (56 g, 53 mmol) was added to é 'solution of zert-butyl

2-[7-(benzyloxy)-é-methoxy-4-oxo—3(4H)-quinazolinyl]acctate (562 g, 1.42 mmol) in
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d'imethylacetamide (3500 ml) at ambient temperature and stirred for 3 hours under an
atmosphere of hydrogen (1 bar). The reaction was filtered through a pad of celite and the .
solvent evapofated in vacuo. The residual solid was dissolved in 20% methanol in
dichloromethane and passed through a pad of silica gel. Evaporation of the solvent in
vacuo folloWed by trituration with methanol yielded, tert-butyl
2-[7-hydtoxy-6~méthoxy-4-oxo-3(4H)-quinazolinyl]acetate (188 g, 43 % yield) :
'H-NMR (DMSO-ds) : 8.25 (s, 1H), 7.45 (s, 1H), 6.97 (s, 1H), 5.85 (s, 2H), 4.04 (s, 1H),
3.87 (s, 3H), 1.10 (s, 9H) : '

MS (+ve ESI): 307 (M+H)*

c) A mixture of rert-butyl _
2-[7-hydroxy-6-methoxy—4—oxo-3(4H)-quinazolinyl]-acetaie (lOOg,' 0.327 mol),
3-bromopropanol (49.3 g, 0.355 mol) and potassium carbonate (133g, 0.967 mol) in
dime.thylformamide (500 ml) was stirred at 80 °C for 20 hours. The reaction was cooled
and concentratcd to quarter volume in vacizo. The residue was poured into ice/waterA
(1500 ml) and the resulting solid collected by suction filtration. Purification by
crystallisation from ethanol, yielded crude tert-butyl | _
2;[7-(3-hydroxypropoxy)-6-methoxy-4-oxo-_3(4H)-quinazolinyl]acetate (33.8g, 41 % _
yield) as a beige solid : o | -

'H-NMR (DMSO-dg) : 7.95 (s, 1H), 7.43 (s, 1H), 7.1 (s, 1H), 4.16 (t, 2H), 3.86 (m, 5H),
2.08 (t, 2H), 1.12 (s, 9H) :

MS (+ve ESI): 365 (M+H)"

d)  Aqueous sbdium hydroxide solution (100 m!l, 0.2 mol) was added to a solution of -

tert-butyl 2-[7-(3-hydroxypropoxy)-6-methoxy-4-0xo-3(4H)-qdinazolinyl]aéetate (33.8

- 8, 93 mmol) in methanol (300 ml) and the solution heated to reflux for 1 hour. The

methanol was evaporated in vacuo and the aqueous residue acidified with aqueous‘
hydrochloric acid then sodium bicarbonate was added. Collection of the solid by suction
filtration, washing with Water and drying yielded .
,7-(3-hydroxypropoxy)-6-methoxy-4-quinazolone (26 g, 95 % yield) :

'"H-NMR (DMSO-dg) : 7.96 (s, 1H), 7.41 (s, 1H), 7.07 (s, 1H), 4.14 (t, 2H), 3.84 (5, 3H),
3.55 (t, 2H), 1.90 (t, 2H) : '

MS (+ve ESI): 251 (M+H)"
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- e) 7—(3-hydroxypropoxy)-6-methoxy—4-quinazolone (25 g, 100 mmol) was added.

slowly to a solution of dimethylforamide (1 ml) in thionyl chloride (250 ml). The
mixture was heated to reflux for 4 hours then cooled and the solvents evaporated in
vacuo. The residue was dissolved in dichloromethane and washed with aqueous sodium
bicarbonate, brine, dried over magnesium sulphate and evaporated. Trituration and
collection of the solid by suction filtration yielded, _ _
4-chloro-6-n1ethoxy-7-(3-chloroxyprOpoxy)quinazoline (19.5 g, 68 % yield) as a yellow
solid : | y ' _
'H-NMR (CDCls) : 8.85 (s, 1H), 7.40 (s, 1H), 7.38 (s, 1H), 4.38 (t, 2H), 4.03 (s, 3H), 3.8
(t, 2H), 2.40 (m, 2H) :

- MS (+ve ESI): 287 (M+H)"

f) An analogous reaction to that described in example 1, but starting with
4-chloro-6- methoxy 7-(3- chloroxypropoxy)qumazolme (574 mg, 2.0 mmol) and
5-amino-2-(3- -chlorobenzyloxy)pyridine (468 mg, 2.0 mmol) yielded the tltle-comp‘oun‘d
(640 mg, 66 % yield) as a white solid : .

'H-NMR (DMSO-de) : 11.60 (s, 1H), 8.78 (s, 1H), 8.46 (s, 1H), 8.37 (s, 1H), 8.04 (dd,
1H), 7.52 (s, 1H), 7.39 (s, 1H), 7.03 (d, 1H), 5.39 (s 2H), 4.29 (1, 2H), 4. 01 (s, 3H), 3.82
(t, 2H), 2.29 (m, 2H) :

'MS (+ve ESI): 485.5 (M+H)*

Example 330 - Preparation of Compound 330 in Table 14 '

An. analogous reaction to that descnbed In example 329, but starting with

1,1-dimethyl-1,3- dla.mmopropane (102 mg, 1.0 mmol) yielded the title compound (8 mg,

-7 % yield) as a whxte solid :

'H-NMR (DMSO-dg) : 9.49 (s, 1H), 8.44 (d, 1H), 8. 38 (s, 1H), 8.07 (dd, 1H), 7.79 (s,
lH) 7.52 (s, 1H), 7.40 (m, 3H), 7.17 (s, 1H), 6.96 (d, 1H), 5.38 (s, 2H), 4. 19 (t, 2H),
3.95 (s, 3H), 2.66 (m, 2H), 2.49 (t, 2H), 2.22 (t, 2H),2.09 (s, 6H), 1.91 (m, 2H), 1.52 (m,
2H) : | | | -

MS (+ve ESI) : 551.3 (M+H)".

&@mple-33l - Preparation of Compound 331 in Table 14

An analogous reaction to that described in example 329, but startmg with
N-methyl ethanolamine (75 mg, 1.0 mmol) yielded the title compound (35 mg, 33 %

yield) as a white solid :
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"H-NMR (DMSO-dg) : 9.48 (s, 1H), 8.43 (d, 1H), 8.37 (s, 1H), 8.06 (dd, 1H), 7.79 (s,

1H), 7.51 (s, 1H), 7.40 (m, 3H), 7.15 (s, 1H), 6.96 (d, 1H), 5.37 (s, 2H), 4.31 (t, 1H),
4.17 (t, 2H), 3.94 (s, 3H), 3.45 (q, 2H), 2.49 (1, 2H), 2.41 (t, 2H), 2.19 (s, 3H), 1.91 (m,
2H) : | .

MS (+ve ESI) : 524.3 (M+H)".

Example 332 - Preparation of Compound 332 in Table 14

An analogous reaction to that described in example 329, but stérting with
piperidine (85 mg, 1.0 mmol) yielded the title compound (57 mg, 53 % yield) as a white
solid : '

'H-NMR (DMSO-dg) : 9.48 (s, ‘1H), 8. 43 (d, 1H), 8.37 (s, 1H), .8 06 (dd, 1H), 7. 78 (s,
1H), 7.51 (s, 1H), 7.40 (m 3H), 7.15 (s, 1H), 6.96 (d, 1H), 5.37 (s, 2H) 4.15 (t, 2H)
3.94 (s, 3H), 2 39 (4, 2H) 2.32 (t, 4H) 1.92 (m, 2H), 1.48 (m, 4H), 1.37 (m, 2H)
MS (+ve ESI) : 551.3 (M+H)

Example 333 - Preparation of Compound 333 in Table 14 -

An analogous reaction to that described i in example 329, but startmg with
piperazine (258 mg, 3.0 mmol) ylclded the title compound (32 mg, 30 % yleld) as a
white solid :

'H-NMR (DMSO-d) - 9.49 (s, 1H), 8.44 (d, 1H), 8.37 (s, 1H), 8.06 (dd, 1H), 7.78 (s,
1H), 7.51 (s, 1H), 7.40 (m, 3H), 7.15 (s, 1H), 6.96 (d, 1H), 5.37 (s, 2H), 4.15 (t, 2H)‘,
3.94 (s, 3H), 2.68 (1, 4H), 2.40 (1, 2H), 2.30 (t, 4H), 1.92 (m, 2H) :

MS (+ve ESI) : 535.6 (M+H)". | '

Example 334 - Preparation of Compound 334 in Table 14

An analogous reaction to that described in example 329, but starting with
pyrrolidine (213 mg, 3.0 mmol) yxelded the title compound (37 mg, 36 % yield) asa '
white solid :

'H-NMR (DMSO-dg) : 9.56 (s, 1H), 8.51 (d, 1H), 8.45 (s, 1H), 8.14 (dd, 1H), 7.86 (s,
1H), 7.59 (s, 1H), 7.48 (m, 3H), 7.22 (s, 1H), 7.03 (d, 1H), 5.44 (s, 2H), 4.24 (t, 2H),
4.01 (s, 3H), 2.47-2.71 (m, 6H), 2.02 (m, 2H), 1.75 (m, 4H) : :
MS (+ve ESI) : 520.7 (M+H)". .
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Example 335 - Preparation of Compound 335 in Table 14

An analogous reaction to that described in example 329, but starting with
2,2-dimethylethanolamine (267 mg, 3.0 mmol) yielded the titlé compound (24 n';g, 26 %
yield) as a white solid : o .

'H-NMR (DMSO-dg) : 9.55 (s, 1H), 8.51 (d, 1H), 8.45 (s, 1H), 8.13 (dd, IH), 7.86 (s,
1H), 7.59 (s, 1H), 7.48 (m, 3H), 7.24 (s, 1H), 7.03 (d, 1H), 544(5 2H), 4.48 (bs, 1H),
4.26 (t, 2H), 4.01 (s, 3H), 3.22 (s, 2H), 2.69 (t, 2H), 1.94 (m, 2H), 1.00 (s, 6H)

‘MS (+ve ESI) : 538.6 (M+H)".
- Biological Data

. The compounds of the invention inhibit the serine/threonine kinase activity of the
aurora? kinase and thus inhibit the cell cycle and cell proliferation. These properties may

be assessed, for example, using one or more of the proccdures set out below:

' () In Vitro aurora? kinase inhibition test

‘This assay determines the ability of a test compound to inhibit seriné/thréonine
kinase activity. DNA encoding aurora2 may be obtained by total gene synthesm or by
cloning. This DNA may then be expressed in a suitable expression system to obtain
polypeptide with serine/threonine kinase activity. In the case of aurora2, the coding
sequénce was isolated from ‘cDNA by polymerase chain reaction (PCR) and cloned into
the BamH 1 and Notl restriction endonuclease sites of the baculovirus exprcssxon vector :
pFasLBac HTc (GibcoBRL/Life technologles) The 5' PCR primer contained a

recognition sequence for the restriction endonuclease BamH1 5' to the aurora2 coding

sequence. This allowed the mscrtmn of the aurora2 gene in frame with the 6 histidine

residues, spacer region and rTEV protease cleavage site encoded by the pFastBac HTc

vector. The 3' PCR primer replaced the'iaurora2 stop codon with additional coding

. sequence followed by a stop codon and a recognition sequence for the restriction

endonuclease Notl . This additional coding sequence (5' TAC CCA TAC GAT GTT
CCA GAT TAC GCT TCT TAA 3') encoded for the polypeptide sequence ‘
YPYDVPDYAS. This sequence, derived from the influenza hemaogluun protein, is
frequently used as a tag epitope sequence that can be identified using specific
monoclonal antibodies. The recombmant pFastBac vector therefore encoded for an
N-terminally 6 his tagged, C terminally influenza hemagglutin epitope tagged aurora2

protein. Details of the methods for the assembly of recombinant DNA molecules can be
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. found in standard texts, for example Sambrook et al. 1989, Molecular Cloning - A

Laboratory Manual, 2™ Edition, Cold Spring Harbor Laboratory press and Ausubel et al.
1999, Current Protocols in Molecular Biology, John Wiléy and Sons Inc.

Production of recombinant virus can be performed following manufacturer's

_protocol from GibcoBRL. Briefly, the pFastBac-1 vector carrying the aurora2 gene was

transformed into E. coli DH10Bac cells containing the baculovirus genome (bacmid

--DNA) and via a transposition event in the cells, a region of the pFastBac vector

containing gentamycin resistance gene and the aurora2 gene including the baculovirus .

pblyhedrin promoter was transposed airectly into the bacmid DNA. By selection on

gentamycin, kanamycin, tetracycline and X-gal, resultant white colonies should contain

recombinant bacmid DNA encoding aurora2. Blacmid DNA was extracted from a small
scale culture éf several BH10Bac white colo>nies and transfécted into Spodoptera .
frugiperda Sf21 cells grown in TC100 medium (GibcoBRL) containing 10% serum
using CellFECTIN reagent (GibcoBRL) following manufacturer's instructions. Virus
particles were harvested by colle;cﬁng cell culture medium 72 hrs post transfection. 0.5
mis of medium was used to infect 100 ml suspension culture of Sf21s coxitainlfng 1x 10
cells/ml. Cell culture medium was harvested 48 hrs post infection and virus titre |
determined using a standard plaque assay procedure. Virus stocks wére used to infect
Sf9 and "High 5" cells at a multipliéity of infeétion' (MOI) of 3 to ascertain expression of
recombinant aurdra_Z protein.

For the large scale éxpression of aurora2 kinase activity, Sf21 insect cells were
grown at 28°C in TC100 medium supplemented with 10% foetal calf serum (Viralex)
and 0:2% F68 Pluronic (Sigma) on a Wheaton roller rig at 3 r.p.m. When ihe cell density
reached 1.2x10° cells ml™ they were infected with plaque-pure aurora? recombinant
virus at a multiplicity of infection of 1 and harvested 48 hours later. All subsequent
purification stép‘s were performed at 4°C. Frozen insect cell pellets containing a total of
2.0 x 10® cells were thawed and diluted with lysis buffer (25 mM HEPES
(N-[2-hydroxyethyl]piperazine-N’-[2-ethanesulphonic acid]) pH7.4 at 4°C, 100 mM

.KCl, 25 mM NaF, 1 mM Na;3VOy4, 1 mM PMSF (phenylmethylsulphonyl fluoride), 2

mM 2-mercaptocthénol, 2 mM imidazole, 1 pg/ml aprotinin, 1 pg/ml pepstatin, 1 pg/ml
leupeptin), using 1.0 ml per 3 x 107 cells. Lysis was achieved using a dounce

homogeniser, following which the lysate was centrifuged at 41,000¢ for 35 minutes.
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Aspirated supernatant was pumped onto a 5 mm diameter chromatography column

containing 500 pl Ni NTA (nitrilo-iri~acetic acid) agarose (Qiagen, product no. 30250)
which had been équ_iljbrated in lysis buffer. A baseline level of UV absorbance for the
eluent was reached after waShing the column with 12 ml of lysi§ buffer followed by 7 ml _
of wash buffer (25 mM HEPES pH7.4 at 4°C, 100 mM KCIl, 20 mM imidazole, 2 mM
2-mercaptoethanol). Bound aurora2 protein was eluteéd from the column using elution
buffer (25 mM HEPES pH7.4 at 4°C, 100 mM KCI 400 mM imidazole, 2 mM
2-mercaptoethanol)_. An elution fraction (2.5 ml) corresponding to the peak in UV
absorbance was collected. The elution fraction, containing active aurora2 kinase, was ,
dia]yséd exhaustively against dialysis buffer (25 mM HEPES pH7.4 at 4°C , 45%
glycerol (v/v), 100 mM KCl, 0.25% Nonidet P40 (v/v), 1 mM dithiothreitol).

Each new batch of aurora2 enzyme was titrated in the assay by dilution with-

enzyme diluent (25mM Tris-HCI pH7.5, 12.5mM KCl, 0.6mM DTT). For a typical

batch, stock enzyme is diluted 1 in 666 with enzyme diluent & 20pl of dilute enzyme is

-used for each assay well. Test compounds (at 10mM in dimethylsulphoxide (DMSO))

were diluted with water & 10pl of diluted compound was transferred to wells in the

- assay plates. “Total” & “blank” control wells contained 2.5% DMSO instead of

compound. Twenty microlitres of freshly diluted eﬁzyme was added to all wells, apart

from “blank” wells. Twenty microlitres of enzyme diluent was added to “blank” wells.

Twenty microlitres of reaction rhjx (25mM Tris-HCI, 78.4mM KCl, 2.5mM NaF;

0.6mM dithi_othréitol, 6.25mM MnCl,, 6.25mM ATP, 7.5uM peptide substrate
[biotin-LRRWSLGLRRWSLGLRRWSLGLRRWSLG]) containing 0.2pc1 [Y?PIATP -
(Amersham Pharmacia, specific activity >2500Ci/rﬁmol) was then added to all test well.s
to start the reaction. The plates were incubated at room temperature for 60 rrunutes To
stop the reaction 100ul 20% vlv orthophosphonc acid was added to all wells. The
peptide substrate was captured on positively-charged nitrocellulose P30 filtérmat
(Whatman) usihg a 96-well plate harvester (TomTek) & thcﬁ assayed for incorporation

of 3P with a Beta plate counter. “Blank” (no enzyme) and “total” (no compound) cbntxol

~ values were used to determine the dilution range of test compound which gave 50% -

inhibition of enzyme activity.
In this test, compound 6 in Table 2 gave 50% inhibition of enzyme activity at a

concentration of 0.00785uM.
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(b) In Vitro cell proliferation assay

These and other assays can be used to determine the ability of a test compound to
inhibit the growth of adherent mammalian cell lines, for example the human tumour cell

line MCF7.

Assay 1
. MCF-7 (ATCC HTB-22) or other adherent cells were typically seeded at 1 x 10°
cells per well (excluding the peripheral wells) in DMEM (Sigma Aldrich) without

phenol red, plus 10% foetal calf serum, 1% L-glutamine and 1% penicillin/strebtomycin

in 96 well tissue culture treated clear plaies (Costar). The following day (day 1), the

media was removed from a no treatment control plate and the plate stored at -80°C. The

remaining plates were dosed with compound (diluted from 10mM stock in DMSO using

" DMEM (without phenol red, 10% FCS, 1% L-glutamine, 1% penicillin/streptomycin).

Untreated control wells were included on each plate. After 3 days in the presehce /

. absence of compound (day 4) the media was removed and the plates stored ét -80°C.

Twenty four hours later the plates were thawed at room temperature and cell density
determined using the CyQUANT cell proliferation assay kit (é-7026/c-7027 Mol:acular
Probes Inc.) according to manufacturers directions. Briefly, 200pl of a cell lysis / dyé‘
mixture (10ul of 20X cell lysis buffer B, 190l of sterile water, 0.25ul of CYQUANT :
GR dye) was added to each well and the plates incubated at room temperature for 5
minutes in the dark. The fluorescence of the wells was then measured uSing a
fluorescence microplate reader (gain 70, 2 reads per well, 1 cycle with cxcitatioh 485nm

and emission 530nm using a CytoFluor plate reader (PerSeptive Biosysterhs Inc.)). The

'values from day 1 and day 4 (compound treated) together with the values from the

untreated cells were used to determine the dilution range of a test compound that gave

50% inhibition of cell proliferation. Compound 6 in Table 2 was effective in this test at

1.7uM

J

These values could also be used to calculate the dilution range of a test
compound at which the cell dchsity dropped below the day 1 control value. This
indicates the cytotoxicity of the compound. |
Assay 2

This assay determines the ability of at,test compound to inhibit the incorporation

of the thymidine analogue, 5’-bromo-2’-deoxy-uridine (BrdU) into cellular DNA.
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MCEF-7 or other adherent cells were typically seeded at 0.8x10* cells per well'in DMEM

(Sigma Aldrich) without phenol red, plus 10% foetal calf serum, 1% L-glutamine and
1% penicillin/streptomycin (50ul / well) in 96 well tissue culture treated 96 well plateS
(Costar) and allowed to adhere ovcrnight-. The following day the cells were dosed with

compound (dilutcd from 10mM stock in DMSO using DMEM (without phenol red, 10% - -

- FCS, 1% L-glutamine, 1% pohicillin/streptomycin). Untreated control wells and wells

containing a compound known to give 100% inhibjtion of BrdU incorporation were
included on each plate. After 48 hours in the presence / absence of test compound the
ability of the cells to incorporate BrdU over a 2 hour labélling period was determined

using a Boehringer (Roche) Cell Proliferation BrdU ELISA kit (cat. No. 1 647 229)

-accordmg to manufacturers directions. Briefly, 15ul of BrdU labelling reagent (diluted -

1:100 in media - DMEM no phenol red, 10% FCS, 1% L-glutamine, 1% _
penicillin/streptomycin) was added to each well and the plate returned to a humidified
(+5% COZ) 37°C inoubator for 2 hours. After 2 hours the labelling reagent was removed
by decanting and tappmg the plate on a paper towel. FixDenat SO]U[IOD (50pl per well)
was added and the plates incubated at room tempcrature for 45rnms with shaking. The
FixDenat solution was removed by decanting and tapping the inverted plate on a paper
towel. The plate was then washed once with phosphate buffered saline (PBS) and ]‘OOp]'
/Well of Anti-BrdU-POD antibody solution (diluted 1:100 in antibody dilution buffer)
added. The plate was then incubated at room -temperature with shaking for 90min.
Unbound Anti-BrdU-POD antibody was removed by decanting and washing the plate 5

times with PBS before being blotted dry. TMB substrate solution was ‘added

- (100pl/well) and incubated for approximately 10 minutes at room temperature with

shaking until a colour change was apparent. The optical density of the wells was then

determjned at 690nm wavelength using a Titertek Multiscan plate reader. The values

" from compound treated, untreated and 100% inhibition controls were used to determine

the dilution range of a test compound that gave 50% inhibition of BrdU i mcorporauon

Compound 6 in Table 2 was effective in this test at from 1.92-2.848uM

"~ (¢)_In Vitro cell cycle analy51s assay

This assay determines the ability of a test compound to arrest cells in specific
phases of the cell cycle. Many different mammalian cell lines could be used in this assay

and MCF7 cells are included here as an example. MCF-7 cells were seeded at 3 x 10°
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cells per T25 flask (Costar) in 5 ml DMEM (no phenol red 10% FCS, 1% L-glutamine

1% penicillin / streptomycin). Flasks were then incubated bvernight in 2 humidified
37°C incubator with 5% CO,. The following day ml of DMEM (no phenol red 10%
FCS, 1% L-glutamine 1% penicillin / streptomycin) carrying the appropriate
concentration of test compound solubilised in DMSO was added to the flask . A no
compound control treatments was also included (0.5% DMSO); The cells were then
incubated for a defined time (usuaﬂy 24 hours) with- compound. After this time the
media was aspirated from the cells and they we_re washed with Sml ef prewarrned (37°C)
sterile PBSA, then detached from the flask by brief incubation with trypsin-and followed
by resuspension in 10ml of 1% Bovine Serum Albumin (BSA, Sigma Aldrich Co.) in
sterile PBSA. The samples were then centrrfuged at 2200rpm for 10 min. The '
supernatant was asprrated and the cell pellet was resuspended in 200ul of 0.1% (w/v)
Tris sodium citrate, O 0564% (w/v) NaCl, 0.03% (v/v) Nomdel NP40, [pH 7 6].
Propridium Iodlde (Sloma Aldrrch Co.) was added to 40pg/rnl and RNAase A (Sigma
Aldrich Co.) to 100pg/ml. The cells were then incubated at 37°C for 30 minutes. The
samples were centrifuged at 2200rpm for 10 min, the supernatant removed and the
remaining pellet (nuclei)'resuspended in 200ul of sterile PBSA. Each 'sarhble was then
syringed 10 times using 21 gauge needle. The samples were then transferred to LPS
tubes and DNA content per cell analysed by Fluorescence actrvated cell sorting (FACS)
using a FACScan flow cytometer (Becton Dickinson). Typically 25000 events were '
counted a.nd recorded usiné CellQuest.v1.1 software (Veri;y Softwére). Cell cycle
distribution of the population was calculated using Modfit software (Verity Software)
and expressed as percentage of cells rn G0/G1, S and G2/M phases of the cell cycle. '.
Treating MCF7 cells with 10uM Compound 6 in Table 2 for 24 hours produced the

following changes in cell cycle distribution:

Treatment . [%Cellsin | % CellsinS | % Cells in G2/M

Gl
DMSO (control) 74.29 20 5.97
10uM Compound 6 | 43.22 18 ) 30.38
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Claims

1. A compound of formula (I)

(D
or a salt, ester, amide or prodrug thereof:

where X is O, or S, S(0), S(O), or NR® where RS is hydrogen or Cl-ﬁalk}'l

R®is an optionally substituted 6-membered aromatic ring containing at least one
mtrogen atom, and »
Rl R% R? R* are independenﬂy selected from halogeno, cyano, nitro,

| C salkylsulphanyl, -N(OH)R (wherein R” is hydrogen, or Cy.alkyl), or R°X'-

i. (wherem X! represents a direct bond, -O-, -CH,-, -OC(0O)-~, -C(0)-, -S-, -SO-,
-80,-, -NR'°C(0)-, -C(O)NR'"-, -SO,NR'2-, -NR"S0,- or -NR- (wherein R'C,
R', R'%2, R and R' each independently reprcsents hydrogen Cizalkyl or
C 3a1koxyC2 salkyl)), and R’ is hydrogen, optlonally substituted hydrocarbyl
optlonally substituted heterocyclyl or optxonal]y substltutcd alkoxy; provided that

at least one of R? or R3 is other than hydrogen.

2. A compound according to claim 1 wherein at least one group Rl R%L, R RYisa
group R°X'- and R’ is hydrogen, an optionally substltuted hydrocarbyl group
selected from alkyl alkenyl, alkynyl, aryl, aralkyl, cycloalky] cycloalkenyl or
cycloalkynyl, or combinations thereof: or an optlonally substituted heterocyclyl
group of from 4 to 20 ring atoms, at least one of which i is a heteroatom such as
oxygen, sulphur or nitrogen and where the optional substituents comprise at least
one functional group selected ﬁom nitro, eyano, halo, .oxo, =CR78R79, C(O),‘R”,
OR”’, S(0),R”7, NR”*R®, C(O)NR"*R, OC(O)NR™R?, '=NOR”,'
-NR”’C(O),R”%, -NR"’CONR"®R”, .N=CR”*R"", S(0),NR”® R or
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-NR"S(O)yR78 where R”7 | R"® and R are independently selected from

hydrogen, optionally substituted hydrocarbyl, optionally substituted hetercyclyl
or optionally substitut_ed alkoxy, or R’® and R” together forrn an optionally
substituted ring which optionally contains further heteroatoms such as oxygen,‘
nitrogen, S, S(O) or S(O),, where x is an integer of 1 or 2,y is 0 or an integer of

1-3.

3. A compound according to claim 2 where hydrocarbyl, heterocycly! or alkoxy
groups R”, R”® and R as well as rings formed by R78_and R” are optionally
substituted by halo, perhaloalkyl, mercapto, aikylthio, hydroxy, carboxy, alkoxy,
heteroaryl, heteroaryloxy, cycloalkyl, cycloalkenyl, cycloalkynyl, alkenyloxy,
alkynyloxy, alkoxyalkoxy, aryloxy (where the aryl group may be. substituted by
halo, nitro, or hydroxy) cyano, nitro, amino, mono- or di-alkyl amino, ox1mm0

or S(O)yR where y is as defined in claim 2 and R®® is a alkyl.

4. A compound according to any one of the preceding claims wherein at least one
groupR', R%, R? R¥isa group RX!- and R? is hydrogén or an alkyl group,
optionally substituted with one or more groups selected from funct:onal groups
as defined in claim 2 or claim 3, or alkenyl alkynyl aryl heterocyclyl,
cycloalkyl, cycloalkenyl or cycloalkynyl, any of which may be substituted w:th a
functional group as defined in claim 2 or claim 3, and where any aryl,
heterocyclyl, cycloalkyl, cycloalkenyl, cycloalkynyl gropps' may also be
optionally. substitut=d with hydrocarbyl such as alkyl, alkenyl or alkynyl.

5. A compound according to claim 1 'wherein at least one group R', R, R, RYis a

-group R°X'- and R’ is selected from one of the following twenty-two groups:
1) hydrogen or C,.salkyl which may be unsubstltuted or which may be substituted
with one or more groups selected from hydroxy, oxiranyl, fluoro, chloro, bromo
and amino (including C,.salkyl and trifluoromethyl);
2) -RaXZC(O)R'S' (wherein X? represents -O- or -NR'%- (in which R'®

| represents hydrogen, C;alkyl or C,.3alkoxyC,.3alkyl) and R'S represents
Cisalkyl, -NR'R" or -OR'® (wherein R'7, R'® and R!° which may be the same
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or different each represents hydrogen, Ci.salkyl. hydroxyC,.salkylor
Ci.salkoxyC,.zalkyl));
3)-R"X°R?” (wherein X represents -O-, C(O) -§-, -§0-, -80;-, -OC(0)-,
-NR*'C(0);-,

-C(O)NR?-, -SO,NR?-, .-NR?*SO,- or -NR®- (wherein R?' R% RZ, R and )
R? each mdependently represents hydrogen Cl.galkyl hydroxy C;_salkyl or

. Cy. 3alkoxyC2 salkyl and s is 1 or 2) and R?® represents hydrogen, C,_galkyl, C,.
6alkenyl cyclopropyl, cyclobutyl cyclopentyl cyclohexyl, phenyl ora .
5-6-membered saturated heterocyclic group with 1-2 heteroatoms, selected
independently from O, S and N, which C1.6alkyl group may bear 1, 2 or 3
substituents selected from oxo, hydroxy, halogeno, cyclopropyl, arnino,
C|_4alkylamino CMalkanoyldi-C1.4alkylamino CMalkylthio Ci4alkoxy énd . o
which cyclic group may bear 1 or 2 substituents selected from oxo, hydroxy,
.halogeno cyano, C|.4cyanoalkyl C,_4alkyl Cishydroxyalkyl, C4alkoxy, -

| Ci4alkoxyC Malkyl, Ci.salkylsulphonyIC, 4alkyl, Ci4alkoxycarbonyl,
C\4aminoalkyl, Cl.;alkylamino di(C;4alkyl)amino, CMalkylaminoCMalkyl,
di(Cy4alkyl)aminoC, 4alkyl, CMalkylammoCMalkoxy, o
di(C |.4alkyl)ammoC|4alkoxy and a group -(-O-)¢(R" )gD (whereinfisOor1, gis
0 or I and D is a Cs.¢cycloalkyl group or a 5-6-membered saturated heterocyclic
group with 1-2 heteroatorns oelected independently from O, S and N, which

, 'cycllc group may bear one or more substltuents selected from Cj4alkyl)); ‘

| 4) -R°X*R® X°R?¢ (wherein x4 and X® which may be the same or different are
each -O-, C(O), -S-, -SO-, -SO;-, -NR?’C(O);-, -C(O)xNst -SO;NR”-,
-NR30802 or NR3 (wherein R?, R, R?, R* and R3' each independently -

| represents hydrogen Cialkyl or Cy_jalkoxyC,.;alkyl and s is 1 or 2) and R*
represents hydrogen, Cl-3a1kyl,hydroxyC..,alkylorCl.3alkoxyC2.3alky1); .

- 5)R*®? (wherein R?? is a 4-6-membered cycloalkyl or saturated heterocyolic ring‘r
(linked via carbon or nitrogen) with 1-2 heter’oatoms, selected independently
from O, S and N, which cycloalkyl or heterocyclic group may hear lor2
substituents selected from oxo, hydroxy, halogeno, cyano, C.qalkyl,
hydroxyC,_salkyl, cyanoC,_ alkyl, cyclopropyl, Ci.salkylsulphonylC, 4alkyl,

- Ciaalkoxycarbonyl, carboxamido, C 14aminoalkyl, C,4alkylamino,
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di(C4alkyl)amino, Cy4alkylaminoC,4alkyl, C, alkanoyl,

di(C,4alkyl)aminoC, 4alkyl, C,4alkylaminoC,4alkoxy,
di(CMalkyl')aminoC i4alkoxy nitro, arﬁino, Ci4alkoxy, CMhydroxyalkoxy;
carboxy, triﬂuo{omethyl, -C(O)NR*R”, -NRC(O)R*' (wherein R*8, R?%, R
“and R*', which may be the same or different, each represents hydrogen, C,.4a'11ky»l,
hydroxyCi.alkyl or C,.;alkoxyC,.;alkyl) and a group -(-0-)(Ci4alkyl),ringD
(wherein fisOor1,gis0or 1 and ring D is a cyclic group selected from
Cs.scycloalkyl, aryl or 5-6-membered saturated or unseiturated heteroéyclic group
~ with 1-2 heteroatoms, selected independently from O, S and N, which cyclic
group may béar one or more substituents selected from halo and C|_4alkyl);
6) -R"}R:‘.2 (wherein R*? .is as defined hereinbefore);
7) - R°R*? (wherein R* is as deﬁﬁed hereinbefore);
8) -R' R?? (wherein R*? is as defined hereinbefore);
-9)~R:_‘3 (wherein R* represents a pyriddne group,'a phenyl group or a’
5-6-membered aromatic heterocyclic group (linked via carbon or nitrogen) with
1-3 heteroatoms selected from O, N and S, which pyridone, phen)}l or éromatic
heterocyclic group may carry up to 5 substituents selected from hydroxy, nitro,

A halogéno,,amino, CMalkyl, Cialkoxy, Ci4hydroxyalkyl, C|4amin6alkyl,
CMalkylamino, C|_4hydr‘oxyalkoxy, 0Xo, cyanoC._,alky], cyclopropyl,
CiaalkylsulphonylC;4alkyl, Cgalkoxycarbonyl, di(C,4alkyl)amino, |
C._4alkylaminoC|4alkyl, C,,alkanoyl, di(C|_4alkyl)aiminoC|_4alky1,
Ci4alkylaminoC,4alkoxy, di(C 14alkyl)aminoC, 4alkoxy, carboxy, carboxamido,
trifluoromethyl, ¢yano, -C(O)NR”R”; NR*C(O)R*! (wherein R*, R*, R* and
R*', which may be the same or different, each represents hydrogén, Ci4alkyl,
hydroxyC,.alkyl or C;_jalkoxyC;.jalkyl) and a group -(-O0-)(Cj4alkyl)gringD
(whereinfisOor 1, g is 0 or 1 and ring Disa cyclic group selected from
Cs.ecycloalkyl, aryl or 5-6-membered saturated or unsaturated heterocyclic group
with 1-2 heteroatoms, selected ihdependently from O, S and N,A which cyclic.
group may bear one or more suBstitucnts selected from halo and C,4alkyl);

10) -R8R?? (wherein R is as defined hereinbefore); |
~ 11) -R"R* (wherein R* is as defined hereinbefore);

12) -R' R** (wherein R* is as defined hereinbefore);



WO 01/21597 . : ’ ‘ PCT/GB00/03593

. 194 :

13) -R) X°R¥ (wherein X5 represents -O-, _C(O)-, -S-, -SO-, -SO,-, -OC(O)-,
-NR**C(0)-, -C(O)NR*-, -SO,NR-, -NR*'SO,- or -NR*- (wherein R, R¥,
R, R*' and R*? each independently represents hydrogen, C,.;alkyl,
hydroxyC, alkyl or C).jalkoxyC, salkyl) and R* is as defined hereinbefore);
14) -R*X’R® (wherein X represents -O-, C(O), -S- ,-80-, -S0;,-, -NR*¥C(0)-,
-C(O)NR¥-, -SO;NR*-, -NR*SO,- or -NR*’- (wherein R¥, R%, R*S, R* and
R each independently represents hydrogen Ci.salkyl, hydroxyC,. salkyl or -
C,.3alkoxyC,.3alkyl) and R*? is as defined hereinbefore); _ ,
15) -R™X*R* (wherein X® represents -O-, -C(0)-, -S-, -SO-, -SO,-, -NR**C(0)-,
~C(O)NR™-, -S0,NR*’-, -NR*'SOz- or -NR*?- (wherein R*, R%, R%, R*' and
R each independently represents hydrogen, C,.jalkyl, hydroxyC, ;alkyl er |
C\.3alkoxyC;.salkyl) and R is as defined hereinbefore); |
16)-.-Rn X’R"R* (wherein X® represents - -O-, -C(0)-, -S-, -SO-, -SO;,-,

-NR*C(0)-, -C(O)NR**-, -SO,NR*-, -NR*S0,- or -NR5'- (wherein R53 R54

R*®, R*® and R% each mdependently represents hydrogen, Ciaalkyl,
hydroxyC, ;alkyl or Cj3alkoxyC;.zalkyl) and R* is as defined herembefore)
17) -R? X9 R” R32 (wherein X® and R*? are as defined herembefore),
18) Cj.salkenyl which may be unsubstituted or which may be substituted with o
one or more groups selected from hydroxy, fluoro, amino, CMalkylammo
N,N-di(C;4alkyl)amino, ammosulphonyl N-C |_4alkylammosulphonyl and
N,N- d:(C|.4alkyl)ammosulphonyl ’
19) Ca.salkyny! which may be unsubstituted or which may be substituted with
one or more groups seleeted from hydroxy, fluoro, amino, C...;alkyl'amino,
N,N-di(C,4alkyl)amino, aminosulphony], H-Cmalkylaminosulphonyl and
N,N-di(C)salkyl)aminosulphonyl; B
20) -RX°R'R® (wherein X® and R*2 are as defined hereinbeforc);
21) -R" X’ R*R* (wherein X® and R*? are as defined hereinbefore); and
22) -R'R¥RY )q(Xg),R (wherein X? is as defined hereinbefore, qis O or 1,ris 0
orl,and R*®isaC, 3alkylene group or a cyclic group selected from cyclopropyl,
. cyclobutyl, cyclopentylene, cyclohexylene or a 5-6-membered saturated

heterocyclic groiup with 1-2 heteroatoms, selected independently from O, S and

N, which C,.;alkylene group may bear 1 or 2 substituents selected from oxo,
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hydroxy, halogeno and C,4alkoxy and which cyclic group may bear 1 or 2

substituents selected fron_’i oxo, hydroxy, halogeno, cyano,
Ci4cyanoalkyl, Cj4alkyl, Cishydroxyalkyl, .C 1aalkoxy, Cj4alkoxyCi4alkyl,
Ci4alkylsulphonylC, salkyl, C;4alkoxycarbonyl, C|_4aminoélkyl, C)4alkylamino,
di(C,4alkyDamino, Ci4alkylaminoC,4alkyl, di(Ci4alkyl)aminoC,4alkyl,
CjaalkylaminoC,_4alkoxy, di(Cl_galkyl)'aminoclgalkoxy and a group
-(-O-){(C 4alkyD),ringD (wherein fisOor 1, gisOor 1 and ring D is a cyclic
group selected from Cj_¢cycloalkyl, aryl or 5-6-membered saturated or
unsaturated heterocyc_:lic group with 1-2 heteroatoms; selected independently
from O,'S and N, which cyclic group may bear one or more substituents selected
from halo and C4alkyl);and R* is hydrogen, Ci.salkyl, or a cyclic group selected
from cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and a 5-6-membered _
saturated heterocyclic group with 1-2 heteroatbms, selected indépen_dently frdrﬁ

- O, Sand N, which C,_;alkyl group may bear 1 or 2 substituents selected from
oxo, hydroxy, halogéno, Ci4alkoxy and which cyclic .group may. beaf 1 or2_
‘substituents selected from oxo, hydroxy, halogeno, cyéno, C,;;cyanoalk&l, |
C4alkyl, C|4hydroxyalkyl, Ci4alkoxy, Cy4alkoxyC,4alkyl,

- CjaalkylsulphonylC, 4alkyl, C ;4alkoxycarbonyl, Ci«aminoalkyl, C|4aikylamino,
di(C 4alkyl)amino, C|4alkylaminoC|.4alkyl, di(C 1-4alkyl)aminoC, 4alkyl,
Ci4alkylaminoC,4alkoxy, vdi(C 14alkyl)aminoC,4alkoxy and a grdup |
{-0)(Cyalkyl)gringD (wherein fis 0 or I, g is 0 or 1 and D is a cyclic group
selected from Cs.scycloalkyl, aryl or 5-6-membered saturated or unsaturated

- heterocyclic group with 1-2 heteroatoms, selected indépendently from O, S and
N, which cyclic group may bear one or more substituents selected from halo and
CialkyD; | | |
and wherein R*, R®, R”, R%, R®, R, Rg, R/, R",R" R®, R”, R", R, R" and R" are
independently éelected from C..g'alkylene groups optionally substitued by one or
more substituents selected from hydroxy, halogeno, amino, '

R°R", R*and R'are independently selected from C,.galkenylene groups
optionally substituted by by oné or more Substituents selected from hydroxy,

halogeno, amino,and R* may additionally be a bond; and
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R\, R\, R™and R" are independently selectcd from by C;.galkynylene groups

optionally susbstituted by one or more substituents selected from hydroxy,

halogeno, amino.

6. A compound according to ‘claim 5 wherein R!, R?, R3 R* are independently
selected from, halo, cyano, nitro, trifluoromethyl, Cl.galkyl, -NR'R® (Wherein R‘7
and R®, which may be the same or different, each Eeprésenis hydrogen or '

.. Cyaalkyl), or other groups from formula-X'R? (wherein X' represents a direct
bond, -O-, -CH;-, ~-OCO-, carbonyl, -S-, -S0-, -SO,-, -NR'°CO-, -CONR''-,
-SO;NR'%-, -NR'’S0,- or -NR'- (wherein R'%, R, R'2, R'* and R each
independently represents hydrogen, Calkyl or C|.3alkoxyC2-3alkyf), and R’ is
selected from one of the folloWing groups: \ _

17) hydrbgen or C;-salkyl which may be unsubstituted or which may be
substituted with one or more groups selected from hydroxy, fluoro or amino,
2’)'C1.5.alkle2C(O)Rls (wherein X2 represents -O- or -NR 6. (in.which R'3
represents hydrogen, C;_jalkyl or Cl.galkokycz.galkyl) and Rs'repres‘ents
Cisalkyl, -NR"R'® or -OR" (wherein R” R”‘ and R'® which may be the same
or different each represents hydrogen, C| aalkyl or Cy_3alkoxyC,. 3alkyl)) '
3G 5alkle3R20 (wherem x3 represents -O-, -S- -SO-, -SO,-, -OCO-,
-NR?*'CO-, -CONR?-, -SO,NR?-, -NR*S0,- or -NR?- (wherein R R%, R23
R* and R* " each independently represents hydrogen, C|-3alkyl or
Ci.3alkoxyCa.salkyl) and R? represents hydrogen, C,alkyl, cyclopentyl
cyclohexyl or a 5-6-membered saturated heterocyclic group with 1-2
héteroatoms, selected independently from 0, S and N, which Ci.;alkyl group may
bear 1 or 2 substituents selected from oxo, hydroxy, halogeno and C,@.lkoxy and
which cyclic group may bear 1 or 2 subsntuents selected from oxo, hydroxy,
halogeno Ciaalkyl, Cy4hydroxyalkyl and Cy_alkoxy); | ‘

47) C,.salkylX *C1.salkylX R (wherein X* and X® which may be the same or
different are each -O-, -S-, -SO-, -80;-, -NRY'CO-, -CONR?-, -SO,NR?",
NR¥SO,- or -NR’'- (wherein R, R, R?, R and R*' each independently
represents hydrogen, Cj.salkyl or Cy.3alkoxyC,.;alkyl) and R26 réprésents
hydrogen or C,.;alkyl); |
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5) R*? (wherein R* is a 5-6-membered saturated heterocyclic group (linked via

carbon or nitrogen) with 1-2 heteroatoms, selected independently from O, S and
N, which hete;ocyclic group may bear 1 or 2 substituents selected from oxo, _
hydroxy, halogeno, C,_.4alkyl, C,4hydroxyalkyl, C,4alkoxy, C._4alkoxyC,42ilkyl
and Cl4élkylsulphonylc..4alkyl); ' '
6) C;.salkylR3? (wherein R3l2 is as defined in'(5;)~above);

- 7) Cz_salker.llenr(wherein R is as defined in (5”) above);
8’) C.salkynylR>? (whereiﬁ R is as defined in (5°) above);
9°) R*? (wherein R*? represents a pyridone group, a phenyl group or a
5-6-membered aromatic heterocyclic group (linked via carbon or nitrogen) with

| 1-3 ‘heteroatoms selected from O, N and S, which pyridone, pheny] or aromatic
héterocyclic group may carry up to 5 substituents on an available carbon atom
‘selected from hydroxy, halogeno, amiﬁo, Ci4alkyl, C 4alkoxy, C|4hydroxyalkyl,_
Cj.4aminoalkyl, C;4alkylamino, C,4hydroxyalkoxy, carboxy, trifluoromethyl,
cyano, -CONR*R?* and -NR**COR?? (wherein R, R**, R3¢ and R”’, which may
be the same or different, éach represents hydrogen, C,4alkyl or
CialkoxyCs,.aalkyl)); _
10°) Cy.salkylR?® (wherein R*® is as defined in (9°) above);
1 1.’) Cs.salkenylR*? (wherein R* is as defined in (97) above);
12°) Ca.salkynyIR?? (wherein R® is as defined in (9’5 above); -

13°) C.salkylXR*? (whercin X° represents -O-, -S-. -SO-, -80-, -NR*CO-,
-CONR®-, -SO;NR*-, -NR*'SO;- or -NR*2- (wherein R, R®, R%, R*' and R¥?
each independently represents hydrogen, C,.;alkyl or C|.3alkoxyC2.3alkyl) and
R* is as defined hereinbefore); , |
14*) Cy.salkenylX'R* (wherein X’ represents -O-, -S-, -8O-, -SO,-, -NR*CO-,
-CONR™-, -SO;NR*-, -NR**S0,- or -NR*’- (wherein R, R, R*, R* and R"
each independently represents hydrogen, C.jalkyl or C,_jalkoxyC,.3alkyl) and -
R* is as defined hereinbefore);
15°) C.salkynylX®R* (wherein X® represents -O-, -S-, -SO-, -SO,-, -NR*CO-,
-C(O)NR™-, -SO,NR*’-, -NR*'SO,- or -NR*: (wherein R*S, R®, R®®, R*! and

| R*? each independently represents hydrogen, C,_3alkyl or C, jalkoxyC,.;alkyl)

and R* is as defined hereinbefore); -
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16) C|.3alkle9C|.3alkle33 (wherein X° represents -O-, -S-, -SO-, -SO,-,

-NR¥CO-,  -C(O)NR¥-, -SO,NR%-, -NR**SO;- or -NR*'- (wherein R%, R*,
R%, R* and R’ each independently represents hydrogen, C|_3alkyl or
Ci3alkoxyCs3alkyl) and R* is as defined hereinbefore); and
17°) C13alkylX’C,3alkylR*? (wherein X° and R*? are as defined in (5°) above),
provided that at least one of R? or R? is other than hydrogen.

A compound according to any one of the precedmg claims where R! is hydrogen

and R*is hydrogen, halo, C,4 alkyl or Ci4alkoxy.

A compound according to any one of the preceding claims wherein at least one

group R? or R? comprises a chain of at least 3 optionally substituted carbon

atoms or heteroatoms selected from oxygen, nitrogen or sulphur.

A compound according to claim 8 wherem said chain is substltuted by a polar

group which assists solubility.

A compound according to any one of the preceding claims wherem Rlisa group
X'R® where X! is oxygen and R’ includes a methylene group directly adjacent

X!

"~ A compound éccording to claim 5 wherein at least one of R', R2, R? orR*isa

group X'R® which includes a bridging alkylene, alkenylene or alkynylene groups
R% R”, R”, R, R%, R%, RE, R/, R, R" R®, R”, R',R",R",R", R°R", R* RY Rf,

R, R™ and R" and least one such group includes a hydroxy substituent.

A compound according to claim 5 wherein R? is selected from a group of

formula (1), (3), (6) or (10).

A compound according to any one of the pféceding claims wherein X is NH or

0.
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A compound aécording to any one of the preceding claims wherein R® is

optionally substituted pyridine.

* A compound according to any one of claims 1 to 13 where R is optionally

. substituted pyrimidine.

A compound according to claim 14 wherein R’is a group of sub-formulae (1)

or (ii)
81 . .
N Reo R80
PN
- N
(M (i)

where R¥ is a large substituent of a chain of at least 4 atoms, and R®' is

hydrogén halo, C,4alkoxy, cyano or triﬂuorome;hyl, or phenyl.

A compound according to claim 15 where R® is a group of spb-fdrmula (iit), (iQ) :

or (v)

81 81 R0 o 81 '
‘ _ 80
N\\l/ R0 N\ . NT ™ R
P | A )I\ =
~ . N . N |
(iii) . ' »
(iv) ' (v)

where R¥ is a large substituent of a chain of at least 4 atoms, and R®! is

hydrogen halo, C,4alkoxy, cyano or trifluoromethyl, or phenyl.
A compound according to claim 17 wherein R® is a group of formula (iii).
A compound according to any one of claims 14 to 18 where pyridine or

pyrimidine groups R® are substitued by one or more groups selected from
P : p

a) a functional group as defined in claim 2 or claim 3;
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b) a hydrocarbyl selected from alkyl, alkenyl, alkynyl, aryl, aralkyl, cycloalkyl,

cycloalkenyl or'cycloalkynyl, or combinations thereof ; any of which are

optionally substituted by one or more functional groups as defined in claim 2 or

.claim 3;

¢) a heterocyclyl group optionally substituted by'one or more functional groups
as defined in claim 2 or claim 3 or hydrpcarbyl groups selected from alkyl, |
alkenyl, alkynyl, aryl, aralkyl, cycloalkyl, cy'cloalkenyl or cycloalkynyl, or
combinations thereof , wherein the hydrocarbyl group may be substitued by a
functional group as defined in claim 2 or claim 3 or a heterocyclic group;

d)alkoxy optionally substituted by a functional group as defined in claim 2 or

. claim 3, or a heterocylic group which is optionally substituted by a functional

group as defined in claim 2 or claim 3.

A compound according to any one of the preceding claims wherein R’ is

substituted by one or more groups selected from:

- 1) halo,C, 4alkyl, optiohally substituted C 1-.6 alkoxy, C4alkoxymethyl,

di(C,4alkoxy)methyl, CMalkanoyl carboxy, benzoyl, trifluoromethyl, cyano,
amino, C.salkenyl, C,. salkynyl a phenyl group, a benzyl group or a

5-6- membered heterocyclic group with 1-3 heteroatoms, selected mdependently
from O, S and N, which heterocycllc group may be aromatic or non-aromatic and
may be saturated (linked via a ring carbon or nitrogen atom) or unsaturated _
(lihked viaa ring carbon atom), and which phenyl, benzyl or heterocyclic group

may bear on one or more ring carbon atoms up to 5 substituents selected from

. hydroxy, halogeno, C,alkyl, C;.alkoxy, C).;alkanoyloxy, trifluoromethyl,

cyano, amino, nitro, C,4alkanoyl, CMalkanoylamino, Ci4alkoxycarbonyl,
C4alkylsulphanyl, C, _4alkylsulphinyl C\4alkylsulphonyl, carbamoyl,
N-C,_jalkylcarbamoyl, N.N N-di(C,salkyl)carbamoyl, aminosulphonyl,

- H-C,4a1kyléminbsulphonyl, N.N-di(C,.salkyl)aminosulphonyl,

- Ciaalkylsulphonylamino, and a saturated heterocyclic group selected from

morpholino, thiomorpholino, pyrrolidinyl, piperazinyl, piperidinyl imidazolidinyl

and pyrazolidinyl, which saturated heterocyclic grdup may bear 1 or 2
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substituents selected from oxo, hydroxy, halogeno, C,jalky!, Ci.;alkoxy,

- Cy.aalkanoyloxy, trifluoromethyl, cyano, amino, nitro and C,4alkoxycarbonyl;

2) a group of sub-formula (II)

12 R7°
(CHz)s ~ / X (CHZ)/ _
- RE an
where q*is 0, 1,2,3 or 4; - |
s’isOor 1;
X" is C(0O) or S(0,),
R is hydrogen, hydroxy, C,.salkyl, C,.salkoxy, aminb, N-C,_¢alkylamino,
N,N-(C,alkyl);amino, hydroxyCs.salkoxy, C. salkoxyC,. (,alko*y, A
aminoC,_alkoxy, N-C, (,alkylammocz 6alkoxy, N,N-(C, 6alkyl)2ammoC2 6alkoxy
or Cj.;cycloalkyl, '
or R is of the Formula (11D):
—K—1] am
‘wherein J is aryl, heteroaryl or heterocyclyl and K i isa bond oxy, imino,
N-(Cy 6alkyl)1mmo oxyCi.salkylene, iminoC; alkylene,
- N-(Cy.salkyl)iminoCy 6alkylene -NHC(O) -, -SOzNH- -NHSOZ or
-NHC(0)-C, 6alkylene-
and any aryl, heteroaryl or heterocyclyl group inaR” group may be optlonally
substituted by one or more groups selected from hydroxy, 0Xo, halo
trlﬂuoromethyl Cyano, mercapto, nitro, amino, carboxy, carbamoyl, formyl,
sulphamoyl, C.-galkyl, Ca.salkenyl, C, galkynyl, C,_5alkoxy, -O-(Cy.zalkyl)-O-,
' C..6élkylS(O)n- (wherein n is 0-2), N-Cj_salkylamino, N,N-(C,.Galkyl)zarhino,
C.salkoxycarbonyl, N-C, -salkylcarbamoyl, NN-(C, -5alkyl)2cafba:ﬁoyl,
C,.¢alkanoyl, Cj¢alkanoyloxy, C,.salkanoylamino, N-Cy_galkylsulphamoyl,
N,N-(C,.¢alkyl),sulphamoyl, C.-(,alkylsﬁlphonylaminq and
C.¢alkylsulphonyl-N-(C;_salkyl)amino, '
or any aryl, heteroaryl or heterocyclyl group inaR” group may be optionally

substituted with one or more groups of the Formula (IV):
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—BL- (CH)--A! ™)

.wherein A' is halo, hydroxy, C,_alkoxy, cyano, amino, N-C,¢alkylamino,
N,N-(C,.salkyl);amino, carboxy, Cl-salkoxycérbonyl, carbamoyl,
N-Ci.alkylcarbamoy! or N,N-(Ci.salkyl);carbamoyl, p is 1 - 6, and B' is a bond,

| oxy, imino, N-(C,.salkyl)imino or -NHC(O)-, with the provxso that p'is 2 or more
unless B' is a bond or -NHC(0)-; »
or any aryl, heteroaryl or heterocyclyl group in a R”° group may be optionally

- substituted with one or more groupé of the Formula (V):

- —EeL-Dp! V)
Wher;:in D' _is aryl, hetéroaryl or heterocyclyl and E'isa bond, C,.¢alkylene,
oxyC,.ealkylene, oxy, imino N-(Cl.ﬁalkyl)imino. iminoC,.¢alkylene,
N-(C,.¢alkyl)- 1m1noCHgalkylene C 1salkylene-oxyC, ealkylene,
C1-6alkylene -iminoC,; 6alkylene Ci-galkylene-N-(C,_galkyl)-iminoC, salkylene,
-NHC(O)- -NHSO,-, -SOZNH- or -NHC(O) Ci.salkylene-, and any aryl,
heteroaryl or heterocyclyl group in a substltuent on R* may be optionally
» substituted with one or more groups selected from hydroxy, halo, C,_¢alkyl,
Ci.salkoxy, carboxy, C 1-6alkoxycarbonyl carbamoyl, N-C,_salkylcarbamoyl,
" N- -(C, ealkyl)zcarbamoyl Cz-(,alkanoyl amino, N-CHsalkylammo and
N ,NV-(C\.6alkyl);amino, '
and any C;. 7cycloalky1 or heterocyclyl group in a R7® group may be optionally
substituted with one or two 0xo or thioxo substituents, -
and any of the R groups defined hereinbefore which comprises a CHz group
which is attached to 2 carbon atoms or a CH3 group which is attached to a carbon
atom may optionally bear on each said CH, or CH; group a substituent selected
from hydroxy, amino, CH;alkoxy, N-Cmalkylammo N,N-(C,_galkyl)>amino and
| heterocyclyl; ’
or R may be cycloalkenyl or cycloalkynyl such as cyclohexenyl or alkenyl
optionally substituted by aryl;
and R% is hydrogen or a group C(O)Rm where R7%is as defined above;
3) a group of sub- formula (d) or (e)
_XIO(CH )p-X IR (g
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XBR! (¢)
where p’ is 1-3, X'% and X'' are independently selected from a bond, -O-, -S- or -
NR'%'- where R'”" is hydrogen or a C,.;alkyl, provided that one of X'® or X" s
a bond; X" is -O-, -S- or NR'®- where R'? is hydrogen or a Cisalkyl and R'®
is hydrogen or optionally substiiuted hydrocarbyl or optiona]ly substifuted
heterocycyl, wherein any optional substltuents may be functlonal groups as
defined in claim 2 or claim 3;0r
4) a group of formula (VI)

R . RT2
0

(VD
where R’' and R” are independently selected from hydrogen or C,4alkyl, or R
and R7 together form a bond, and R”isa group OR74, N_R75 R’® where R™, R
and R"® are independently selected from optionally substituted hydrocarbyl or
’optionlally substituted heterocyclic groups, and R” and R may additibnally form
together with the mtrogen atom to which they are attached, an aromatic or |
non-aromatic heterocycllc ring whlch may contain further heteroatoms, wherein

. suitable optional substituents for hydrocarbyl or heterocychc groups R™ R’ and
' R include functional groups as defined in claim 2 or clalm 3 and heterocycllc ‘
groups R’ R’ and R7¢ may further be substituted by a hydrocarbyl group; -
‘5) a group of subjformula o

- RS83
|

/(CH2)° g N\ R84
O
4]
where p” is 0 or 1 and R3 and R* are mdependently selected from hydrogen

optionally substltuted hydrocarbyl or optionally substituted heterocyclyl or R®

and R% together with the nitrogen atom to which they are attached form an

f
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optionally substituted heterocyclic ring and where optional substituents

hydrocarbyl or heterocyclic groups R¥ and R84 include functional groups as

defined in claim 2 or claim 3 and heterocychc groups R¥ or R“ may further be
y

- substituted by a hydrocarbyl group.

A compound according to claim 20 wherein R® is substltuted by a group of sub

~ formula (II) which is a compound of formula I1a)

O

CH,).. R70
/ ( 2)5 /“\(CHZ)/
H (11A)

where s’,.q’ and R"° are as defined in _clvaiim 20.

A compound according to claim 20 or claim 21 wherein the substituent includes™

-a group R” and said group is phenyl optionally substituted by halo.

A compound according to claim 20 where R’ is substituted By a group of
formula (d) or (e) and R'™ is a group R”° selected from optxonally substltuted

phenyl or optlonally substituted pyndyl

A compound accordmg to claim 20 or claim 23 wherem R’is substltuted bya

group of sub-formula (d)

A compound accordmg to any one of the prccedmg clalm which is a phosphate

prodrug of a compound of formula (I).

A method for preparing a compound of formula (I).as defined in claim 1 which

method comprises reacting a compound of formula Vi)
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R¥

VIl

where R': R¥", R¥", and R are equivalent to a group R', R, R* and R*as -
defined in relation to formula (I) or a precursor thereof, and R¥ is“a leaving
group, with a compound of formula (VIII) _

H-X-R’ Cvan
where X and R® are as defined in relatlon to formula (I): and thereafter if
desired or necessary convertmg a group R",R?, R¥ or R* to a group R', R?,

R? and R* respectively or to a different such group.

A method for inhibiting aurora 2 kinase in a warm blooded animal, such as man,
in need of such treatment, which comprises administering to said animal an

effective amount of a compound accordmg to claim 1, or salt ester amide or

4 prodrug thereof.

The use of a compound according to any one of claims 1 to 25 or salt, ester,
amide or prodrug thereof, in the preparatlon of a medicament to mhxbmng aurora

2 kinase.

A pharmaceutical composition comprising a compound according to any one of
claims 1 to 25 or salt, ester amide or prodrug thereof, in combination with a

pharmaceutically acceptable carrier.

A compound according to any one of claims 1 to 25 or salt, ester, amide or A

prodrug thereof for use in therapy.
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